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MONTANA  HIGHWAY  PLANNING  SURVEY 
GUIDES  FOR  ESTIMATING  1960  TRAFFIC 


1.   100$  =  1941  traffic 


110$  -  Traffic  if  route  is-unim- 

to    proved  at  present  time  but 
125$   expected  to  be  improved  by 
1960, 


125$  =  Traffic  if  route  is  unim- 

to   -proved  at  present  time  but 
150$   expected  to  be  improved  by 
1960o 


150$  =  Traffic  if  route  is  unim- 
to    proved  at  present  time  but 
200$   expected  to  b e  improved  by 
1960o 


Note:   Date  of  expected  improvement 
does  not  change  traffic 
estimates  for  1960. 


Applies  to: 

F.A.,  F.A.S.  and  Class  1,  2,  &  3 
Forest  Highways.  Applies  to 
snarcely  settled  rural  areas. 

(Add  extra  traffic  generated  by 
logging  activities  on  timber 
utilization  roads  or  other  major 
industries  and  traffic  induced  by 
these  activities). 

F.A.,  F.A.S.  and  Class  1,  2,  &  3 
Forest  Highways.  Applies  in 
checkerboard  well- settled  rural 
areas  or  on  through- roads. 

(Add  extra  traffic  generated  by 
logging  activities  on  timber 
utilization  roads  or  other  major 
industries  and  traffic  induced 
by  these  activities). 

F.A.,  F.A.S.  and  Class  1,2,  &  3 
Forest  Highways.  This  apolies  in 
exceptional  cases  such  as  bottle- 
necks and  natural  cutoffs.   Some 
cases,  of  course,  might  be  much 
more  but  these  snecial  conditions 
would  require  special  analysis. 

(Add  extra  traffic  generated  by 
logging  activities  on  timber  util- 
ization roads  or  other  major 
industries  and  traffic  induced  by 
these  activities). 


130$  ■  expected  secular  growth  1941  to  1960  —  to  be  applied  to  all  above 

conditions  except  traffic 
generated  by  logging  activities, 
or  other  major  industries. 


Applies  to  all  roads  now  constructed, 
(Without  any  of  above  increases) 


Average  summer  maximum  traffic  equals  double  average  ADT  except  on  predominately 

recreational  routes  where  factor  might  be  as  high  as  3o 

Average  summer  maximum  traffic  equals  average  of  several  maximum  summer  days. 

Maximum  hour  equals  10$  of  maximum  summer  ADT.   (^sual  public  traffic),  or 

15  to  20$  on  roads  used  by  both  the  public  and  by  major  logging  operations 

or  other  major  industries. 
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APPLICATION  OF  ENGINEERING-ECONOMIC  PRINCIPLES  TO 
DETERMINE  FEDERAL  AID  SECONDARY  ROUTING 
BETWEEN  EKALAKA  AND  FA  ROUTE  NO.  23  (TJS  212) 
IN  CARTER  COUNTY 


Io   SUMMARY  OF  FINDINGS 

The  economic  analyses  v/hich  are  set  forth  in  Section  IV  of  this 
report  would  indicate  that  the  Ekaloka-FA  No0  23  routing  should  be  so  located 
as  to  pass  through  Belltower,  Ridgeway,  Albion  and  Alzada  to  effect  a  connec- 
tion with  US  212  thereby  establishing  a  generally  accessible  roadway  through 
the  center  of  Carter  County  along  its  north-south  axis.  County-feeder  roads 
could  then  be  built  to  widen  the  "service"  scope  of  the  Federal  Aid  Secondary 
routing  and  thus  approach  a  "road  service"  optimum  in  the  county. 

This  declaration  is  premised  on  engineering-economic  findings 
deriving  from  detailed  analyses  of  five  of  the  ten  possible  routes  lying 
between  Ekalaka  and  FA  No0  23  (Primary) e  In  making  the  several  analyses  we 
had  to  presume  on  the  continuity  or  evolution  of  traffic  between  stated  and 
established  terminals  to  allow  us  to  arrive  at  comparable  bases.  For  example, 
if  we  were  to  close  an  analysis  on  the  junction  with  FA  Route  No<>  23  in 
Hammond,  we  would  have  answered  the  requirements  of  this  study  insofar  as 
arriving  at  a  connection  with  FA  Route  Wo0  23  is  concerned  but  the  study 
would  lack  conclusiveness  in  that  we  could  not  compare  the  routing  with  any 
other  routing  ending  in  Alzada  or  Broadus.  These  towns,  both  on  FA  Route  No.  23, 
are  control  points,  so  to  speak  -  any  problem  involving  a  connection  with 
FA  Route  No.  23  cones  within  the  scope  of  the  trade- transport  influence  of  the 
two  townso  Accordingly  seven  of  these  routings  comprehend  terminals  at 
Alzada;  two  by  way  of  Hammond,  two  via  a  point  7o0  miles  northwest  of  Alzada 
on  FA  Route  No0  23  and  three  by  way  of  Albion,  two  of  which  passed  through 
Ridgeway  and  the  other  through  Capitol.  Three  of  the  routes  considered  ended 
in  Broadus,  powder  River  County;  one  by  way  of  Chalk  Buttes  and  a  comparitively 
direct  line  therefrom  to  Broadus,  one  by  way  of  Chalk  Buttes  to  Piniele  and  a 
connection  nearby  on  FA  Primary  Route  No.  23  and  another  by  way  of  Piniele  and 
Vanette's  Reservoir  along  Pilgrim  Creek  to  Broaduso  All  three  of  these  latter 
mentioned  routes  were  eliminated  in  the  study,  because  of  the  low  traffic 
volumes  manifest,  particularly  between  Chalk  Buttes  and  Broadus  in  the  first 
cited  instance  and  between  Chalk  Buttes  and  Piniele  in  the  second  cited  in- 
stances© Nor  is  there  much  reason  or  basis  in  fact  to  believe  that  there 
would  be  a  significant  volume  of  "interior  diversion"  to  the  routings  should 
any  one  of  them  be  built  -  the  routings  range  too  far  west  of  the  principal 
lines  of  communication  in  Carter  County  to  facilitate  such  diversion,,  By  the 
same  token,  none  of  the  three  routings  would  be  overly  attractive  to  "outside 
traffic",  Montana  and  out-of-state,  which  might  want  to  divert  to  an  interior 
routing  to  east-central  Montana,  the  Glendive- Sidney  area,  for  example. 

Of  the  seven  routes  which  comprehended  terminals  in  Alzada,  one  by 
way  of  Chalk  Buttes  and  Hammond  followed,  from  Ridgeway  to  Hammond,  a  route 
interval  which  would  be  covered  in  an  analysis  of  another  routing  extending 
from  Ekalaka  to  Sykes  Bridge  to  Ridgeway  to  Hammond  and  thence  to  Alzada. 


Details  of  such  an  analysis  would  bo  of  no  great  moment  since  the  data  would 
repeat  that  set  forth  in  Analysis  "A"  as  we  have  labelled  it  in  this  study 0 
(Ekalaka  -  Sykes  Bridge  -  Ridgeway  -  Hammond  «=>  Alzada)»  Another  routing,, 
Ekalaka  -  Sykes  Bridge  -  Ridgeway  -  Kay  Creek  and  a  point  on  FA  No0  23  seven 
miles  nor%hwest  of  Alzada  could  be  covered  advantageously  by  an  analysis  of 
a  routing  extending  from  Ekalaka  to  Chalk  Butte s  to  Ridgeway  to  Hay  Creek, 
etco  By  so  allocating  analyses  in  the  study9  we  have  thus  twice  given  direct 
consideration  to  the  possibilities  of  routings  through  Chalk  Buttes  along 
with  three  -  fold  considerations  for  routings  through  and  over  Sykes  Bridge 
to  the  easto  This  we  deem  to  be  a  fair  and  5mnartial  allocation  when  we 
consider  that  the  principal  lines  of  interior  traffic  flow  in  Carter  County 
now  range  to  the  east  of  the  central  portion  of  the  county  in  that  area 
between  Ekalaka  and  Alsada*  As  a  "by  product"  of  such  allocation  in  the 
analyses  we  can  rest  assured  that  we  will  cover  all  the  essentials  of  highway 
economy  in  the  area  under  consideration  -  no  routing  will  suffer  by  reason 
of  insufficient  study  in  reference  to  its  economic  worth  in  whole  or  in  part« 

Ac  ECONOMIC  ASPECTS 

The  declaration  set  forth  in  Section  I,  SUMMARY  OF  FINDINGS. 
is  the  recommendation  that  a  highway-economist  would  make  were  he  to  base  such  c 
recommendation  on  highway  economics  alone  «  it  being  established  that  the  rec- 
ommended routing  had  the  highest  composite  solvency  ratingo  In  this  case, 
the  preferred  routing  has  a  composite  solvency  rating  of  0o76  as  compared  to 
0o73  for  a  routing  extending  from  Ekalaka  through  Capitol  and  Albion  to  a 
connection  with  FA  Noe  23  of  Alzada,  -  these  are  the  highest  ratings  estab- 
lished in  the  course  of  study  involving  analyses  of  the  five  different  routings 
between  Ekalaka  and  Alzadae 

A  layman,,  in  this  particular  case,,  the  proponent  of  the  Little  Miss- 
ouri routing  through  Capitol,  might  question  a  routing  preference  based  on  a 
spread  of  but  three«hundredthsc  He  might  say  that  there  are  possibilities 
of  error  or  departure  from  the  true  facts  in  the  application  of  the  various 
mathematical  formulas  which  are  used  to  develop  the  composite  solvency  ratingo 
The  highway- economist  would  be  the  first  to  admit  that  error  might  be  present 
in  the  compilation  of  statistical  reports  -  as  a  matter  of  fact,  several  of 
his  brethren,  and  he  himself,  spend  a  good  part  of  their  time  in  rooting  out 
and  setting  up  the  "standard  error"  in  the  course  of  applied  research,  be 
it  highway  work  or  the  manr*factur«  of  plastic  girdles*  The  economist  would 
feel  perfectly  assured  that  use  of  developed  formulas  on  a  comparative  basis 
will  give  him  true  results  because  the  error,  if  any,  will  be  spread  uniformly 
throughout  his  calculations  -  he  knows,  from  experience,  that  the  standard 
error  will  be  equally  effective  over  a  series  of  analyses  as  long  as  there  is 
a  true  relationship  in  the  basic  data  involved  in  the  several  analyses,, 
Without  going  into  detail  it  is  asserted  here  and  now  that  the  condition  of 
"true  relationship  in  the  basic  data'5  is  apparent,  and  obvious  as  it  affects 
the  Carter  County  road  problem,,  The  central  routing,  therefore,  enjoys  a  real 
and  tangible  preference  rating  over  the  Little  Missouri  Routing  on  the  basis 
of  applied  highway  economic  research  »  although  the  "pull"  is  but  three- 
hundredths  it  represents  a  certain  superiority  insofar  as  traffic  service  and 
benefits  are  concerned „ 

B*  SNGjySERING-ECONCM IC  ASPECTS 

It  might  be  well  to  state  the  Carter  County  Secondary  Road  problem 
and  such  other  conditions  which  impinge  in  the  solution  of  the  problem0 
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Appropriations  have  been  made  in  the  Congress  to  allow  the  designation  and 
construction  of  a  Federal  Aid  Secondary  System  of  highways  -  responsibility 
for  the  route  location  in  each  county  rests  with  the  Boards  of  County  Com- 
missioners, the  State  Highway  Commission  and  the  Public  Roads  Administration. 
These  several  agencies,,  operating  in  consonance,  attept  to  provide,  within 
the  limits  of  funds  available,  a  system  which  is  inter-county  in  general 
aspect  while  serving  the  greatest  number  of  people  in  each  of  the  several 
counties  affectedo 

Carter  County,  while  lacking  in  a  comprehensive  county-wide  system 
of  "all-weather"  roads  is  certainly  "road  minded11!  so  much  so„  that  its 
residents  by  popular  vote  have  approved  issuance  of  $200,000  in  bonds  to  be 
used  to  construct,  improve  and  maintain  roads  and  bridges  in  the  county  and 
to  purchase  equipment  and  supplies  for  that  purpose0  This  action,  coming  as 
it  does  at  a  time  when  the  County- State- Federal  agencies  are  faced  with  the 
problem  of  designating  the  best  routing  between  Ekalaka  and  FA  No0  23,  makes 
it  incumbent  on  these  several  agencies  that  this  county  appropriation  and  the 
favorable  affect  of  such  action  be  considered  in  the  solution  of  the  Carter 
County  road  probiemo  It  is  to  be  remembered  that  the  county  monies  (bonds) 
will  be  used  to  improve  those  county  roads  and  bridges  on  routes  which  feed 
to  the  designated  Secondary  Systeme 

10  ESTABLISHED  CONDITIONS  OF  THE  CARTER  COUNTY  PROGRAM 

Conditions  which  enter  in  the  solution  of  the  problem  are  as  follows: 

a0  Since  the  approval  of  the  $200,000,  bond  issue  was  by  popular 
vote^,  it  is  reasonable  to  think  that  these  funds  will  be  programmed  to  be 
expended  on  an  areal  basiso  Eighty»four  percent  of  the  area  of  the  county  - 
that  part  which  is  affected  by  the  final  designation  of  the  secondary  system  - 
lies  south  of  Ekalaka,  Aocordingly9  $168^.000  might  be  said  to  be  available 
in  conjunction  with  Federal  funds  in  the  furtherance  of  the  County  -  State  - 
Federal  program  of  Secondary  "County- Feeder"  construction  between  Ekalaka 
and  a  connection  with  FA  No<>  23.,  at  Alzada „ 

b0  Travel  habits  in  the  county  are  dictated  by  the  ruling  economy, 
stock  raising,  and  to  a  lesser  degree  the  geographical  locatione  Those 
people  resident  in  the  Hammond  -  Piniele  area  transport  stock  through  Alzada 
to  Belief ourche,  South  Dakota  or  through  Broadus  to  Miles  City,  Montana0 
They  rarely  make  trips  to  Ekalaka  except  in  those  oases  attaching  to  "county" 
affairs  -  insofar  as  their  economic  environment  is  concerned  they  are  well 
provided  with  roads  and  their  lot  will  be  no  less  favored  when  a  direct 
through  route  is  built  from  Alzada  to  Ekalaka o  Residents  of  the  Chalk  Buttes 
area  have  their  principal  outlet  through  Ekalaka  as  do  those  people  resident 
in  the  Belltower-Ridgeway  territory  -  in  short  the  Albion-Al zada  extremity 
is  not  of  the  greatest  concern  to  them.  The  sparsely  populated  area  in  the 
vicinity  of  Capitol  on  the  Little  Missouri  River  will  probably  continue  to 
trade  at  Camp  Crook,  South  Dakota0  In  fact  and  in  practice,  there  is  very 
little  north-south  communication  between  the  two  principal  towns  of  Carter 
County,  Ekalaka  and  Alzada0  But  there  is  "off  system"  traffic  in  each  of 
these  cited  areas  which  must  be  considered  in  allocating  "county- f eeder " 
mileage© 

c.  At  the  present  writings  there  are  906  miles  of  gravel- surfaced 


roadway  extending  southeasterly  from  Ekalaka  -  this  construction  represents 
the  expenditure  of  public  funds  in  the  amount  of  $124, 447 0  In  the  analyses 
•which  are  presented  in  Section  IV,  no  accounting  of  these  expenditures  was 
made  in  the  computation  of  annual  capital  costs  for  each  routing  which  in- 
cluded this  particular  sectione  This  for  the  reason  that  anticipated  benefits 
as  of  1960,  were  calculated  in  reference  to  the  surface  status  as  of  the  pres- 
ent, 1946 o  Had  we  chosen  to  take  benefit  credit  for  a  surface  type  improve- 
ment from  "unimproved"  to  "oil  surfaced"  for  the  906  miles  interval  we  would 
have  realized  benefits  far  in  excess  of  those  listed  in  the  analyseso  By 
the  same  token,  we  would  have  had  to  assess  the  section  with  the  original 
cost  when  capitalized  on  an  annual  basis  but  the  increase  in  benefit  values 
would  have  operated  to  show  the  section  in  a  more  favorable  light  than  that 
set  forth  in  the  analyses.  This  comes  about  by  reason  of  the  fact  that  a 
benefit  credit  for  a  surface  type  improvement,  "unimproved"  to  "oil  surfaced", 
is  about  60%'  greater  than  that  manifest  when  the  improvement  involves  a  change 
from  "gravel  surfaced"  to  "oil  surfaced  "<> 

The  same  principle  applies  in  the  matter  of  distance  saved}  we  do 
not  know  of  nor  would  we  care  to  venture  a  guess  as  to  the  distance  saved  as 
a  circumstance  of  construction  dating  back  bo  1934  0  It  is  reasonable  to 
believe  however.,  that  this  benefit  feature  would  have  operated  concurrently 
with  the  surface  type  improvement  (unimproved  to  oil)  to  render  a  higher 
composite  solvency  rating  even  though  the  original  construction  costs  had 
been  added  to  those  now  required  for  re- construction  and  new  construction  to 
bring  the  section,,  1805  mileSj,  to  an  "oil  surfaced"  standardo 

Ignoring  for  the  moment  "the  economic  principles  involved  in  the 
omission  of  the  1934  -  1940  construction  costs,  we  would  say  that  previous 
expenditures  of  a  considerable  sum  of  money,,  $124,447,  on  any  given  section 
of  a  routing  would  recommend  inclusion  of  that  section  in  the  Ekalaka- 
FA  No*,  2.3  routingo  This  is  just  plain  "horse  sense";  the  road  section  has 
given  good  traffic  service  in  the  past  and  as  shown  in  the  several  analyses, 
we  can  expect  it  to  render  good  service  in  the  future0 

do  Last  but  not  least,  we  have  the  bridge  problem  confronting  the 
county0  By  report  of  Messrs »  Poore,  and  Ml  comb,  State  Highway  Department 
and  Public  Roads  Administration  respectively,  we  find  the  bridge  situation 
in  Carter  County  to  be  in  a  deplorable  state 0  Their  remarks  are  quoted  as 
follows  -  "With  the  exception  of  the  steel  bridges  on  Box  "Elder  Creek  and 
Little  Missouri  River p  which  are  all  in  fair  condition  and  probably  safe  for 
ten- ton  loads  and  Federal  Aid  Built  timber  bridges,  all  bridges  in  this 
region  are  in  poor  condition  and  require  early  replacemento  Most  of  them  are 
obsolete  as  well,  the  roadway  seldom  exceeding  15  feet  on  any  bridge,, !t  Along 
all  the  routes  considered  in  subsequent  analyses,  there  are  thirty-five  such 
bridges  as  those  cited  in  the  quoted  remarks o   They  must  all  be  replaced 
shortly  if  the  county  is  to  maintain  and  keep  operative  an  integrated  "Second- 
ary -  County- Feeder"  road  system0  Another  point  of  interest  -which  may  be 
drawn  from  the  quoted  remarks  -  the  steel  bridges  will  be  satisfactory  for 
continued  use  "as  is"  if  they  form  a  part  of  some  "county-feeder"  route 
leading  to  the  designated  secondary  routingo  These  steel  bridges  will  have 
to  be  replaced  if  they  form  a  part  of  the  designated  secondary  routingo 

The  situation  boils  down  to  a  consideration  of  which  agency  or 
agencies  is  the  better  qualified  by  experience  and  training  to  build  bridges« 
Obviously,  the  State-Federal  agencies  by  reason  of  long  practice  should  be 
assigned  the  job  of  bridge  building  to  the  limit  possible  in  any  continuous 
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secondary  routing*  Bridge  construction  expenditures  along  any  of  the  five 
routes  analyzed,  with  the  exception  of  those  proceeding  through  Chalk  Buttes, 
are  of  considerable  moment  in  the  Carter  County  road  problem©  If  the  State- 
Federal  agencies  build  a  large  footage  of  the  bridges^  the  County  will  have 
more  money  available  to  build  roads©  If  on  the  ether  hand  the  State-Federal 
agencies  build  a  lesser  footage  of  the  bridges^,  the  County  would  be  restricted 
as  to  the  road  mileage  it  might  buildo 

Another  peculiarity  of  bridge  construction  is  that  the  traffic 
benefits  accruing  as  a  result  of  such  construction  are  not  readily  discernible; 
construction  of  a  hundred  feet  of  roadway  returns  traffic  benefits  in  the 
same  measure  as  does  e.n  equal  footage  of  bridge  construction  although  the  road 
construction  costs  might  be  l/50  as  great  as  the  bridge  construction©  So, 
to  make  the  best  showing  for  $168,,  000,  (84$  of  |200p000)  spent,  the  county 
had  better  devote  its  funds  to  road  construction  as  much  as  possible© 

Co  THE  CARTER  COUNTY  ROAD  PICTURE 

Drawing  on  certain  data  developed  in  Section  IV  of  this  report 
and  adding  other  considerations  set  forth  in  the  previous  discussion  we  have 
results  as  follows  to  lend  weight  to  the  choice  of  the  central  routing  as  the 
preferred  location  of  the  Ekalaka- FA  No>  23  secondary  road©  Explanatory  nptes 
thus,  l/,  2/etCo  follow  the  tabulation*.  On  reference  to  the  tabulation,  page 
6,  we  find~~that  engineering-economic  factors  emphasize  the  preference  rating 
of  the  central  routingo  It  is  further  shown  that  the  central  routing  in 
combination  with  a  rational  "county- feeder"  allocation  will  render  the  great- 
est traffic  service  to  the  residents  of  Carter  County  <, 

Now  to  enter  into  the  details  of  the  economic  analysis  in  support 
of  the  above  statemento 

II o   ROTFTE  DESCRIPTIONS 

These  analyses  will  treat  in  detail  with  five  routes  designed  to 
serve  traffic  bound  for,  through,  or  from  Ekalaka  and/  or  a  connection  with 
FA  NOo  23  at  Alzada,  details  of  the  routings  are  as  follows;  (See  map, 
frontispiece): 

Other  routes  involving  Broadus  as  a  terminal  will  be  described 
herein  as  a  point  of  information  although,  as  set  forth  in  the  SUMMARY  OF 
FINDINGS,  the  routings  were  eliminated  from  detailed  consideration  in  the 
study0 

Ao  EKALAKA- ALZADA,  Primary  routing,  FA  No0  23  from  Hammond  to 
Alzada  and  Secondary  routing  FAS  No©  323  extended,  from  Ekalaka  to  Hammond. 
This  routing  originates  in  Ekalaka  then  proceeds  southeasterly  to  Sykes 
Bridge  on  ^ox  Elder  Creek,  thence  southwesterly  along  the  course  of  Box  Elder 
Creek  through  Bell  tower  and  Ridgeway,  to  a  porint  on  Federal  Aid  Primary 
routing  No©  23  near  Hammondo  From  this  point  to  Alzada  a  distance  of  29 
miles  the  routing  follows  the  present  primary  highway© 

The  northerly  9©6  miles  of  the  routing  were  improved  to  acceptable 
Secondary  standards  in  the  period  1934  -40©  This  road  is  surfaced  with 
gravel  to  a  depth  of  5  inches  and  has  been  maintained  in  a  satisfactory 
manner  during  the  past  several  years0  From  the  southerly  end  of  the 

-5- 


1 

COST  - 

BENEFIT  COMPARISON  CARTER  COUNTY 

FEDERAL  AID   CONSTRUCTION 

SnTPLEttENTARY  COUNTY  OONSTRTTC'ION 

CCVBINED 
FEEDER* 

FEDERAL  AID  -    "COUNTY- 
ROAD   CONSTRUCTION 

1/ 
A 
N 
A 

L 

y 

s 
I 
s 

1/ 

RO^TE 
DATA 

TOTAL 

ANNUAL 

CAPITAL 

COST 

4/ 

ANNUAL 

BENEFITS 

5/ 

COK- 
POSTTE 
SOLV- 
ENCY 

QUO- 
TIENT 

6/ 

RATIO 

BENE- 
FITS 
TO 

COSTS 

7/ 

FEEDER 
ROAD 
DATA 

ANNTAL  CAPITAL   COSTS 

ANNUAL 
BBHWITS 

13/ 

COMPOSITE 
14/               15/             16/ 

TOTAL 

ROAD 

"ILEAOE 

TOTAL 

ANNUAL 

CAPITAL 

COST 

TOTAL 

AI'TAL 

BENEFITS 

RATIO 

BENEFITS 

TO 

COSTS 

Miles 

Tbr. 

Bra. 

Miles 

Tbr. 

Bra. 

Road 

way 

Timber 
Bridges 

VTalni- 
enar.ee 

Total 

A 

B 
C 
D 

B 

94.0 

80.5 
76.5 
83.0 
80.0 

20 
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17 
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♦72,618 
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0.86 
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31.2 

12.0 

24.0 
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fll > sea 

♦11,969 
♦10,889 
♦10, 769 

529,123 
♦9,120 

«.7,S44 
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♦85,951 
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♦  53,768 

0.86 
0.81 
0.94 
0.63 

0.45 

8/ 


10' 


11/ 


12/ 


l/  See  man  in  the  prefatory  assembly  for  looation  of  eaeh 
routing. 

2/  The  estimated  route  length  of  eaeh  routine  as  of  com- 
pletion, along  with  the  number  of  timber  bridges  required  to 
effect  that  comnletion. 

3/  Total  annual  capital  cost  to  include  interest  charges 
on  construction  items  and  annual  maintenance  costs.   See 
analyses.  Section  IV. 

4/  See  analyses.  Section  IV. 

5/  See  analyses.  Section  IV. 

6/  This  column  shows  the  ratio  of  benefits  to  anticipated 
expenditures.  In  this  regard  the  central  routing  still  holds 
to  a  lead  insofar  as  preference  is  concerned. 

7/  In  which  the  county  funds  are  resolved  into  an  annual 
capiteTl  oost.   To  render  an  accounting  in  column  16'  we  must 
make  certain  assumptions  in  regard  to  the  countv  supplementary 
or  "oounty- feeder"  worV,  these  being: 

a.  The  county  will  replace  all  timber  bridges  not 
replaced  in  the  course  of  the  Federal  Aid  Secondary  aonstruo- 
tion  at  a  unit  cost  equivalent  to  that  estimated  for  the 
Federal  Aid  Secondary  timber  bridge  construction. 

b.  Out  of  monies  available  after  the  oounty  bridges 
have  been  replaced  off  the  d  e s i  mated  secondary  system,  the 
county  will  Improve  important  "county- feeder"  roads  at  a  cost 
rate  of  ti, 500  per  mile.  This  cost  rate  was  assumed  with  the 
idea  in  mind  that  the  county  road  work  on  "county- feeder"  roads 
will  opermte  to  "get  the  people  out  of  the  mud"  -  hence  it 
might  be  classified  as  construction  -  maintenance  with  a  signi- 
ficant deorease  in  costs  as  compared  to  standard  construction 
costs. 

As  an  example,  let  it  be  assumed  that  Routing  A  has 
been  built  by  use  of  Federal  Aid  funds  -  20  timber  bridges 
will  have  been  replaced  leaving  15  for  the  Countv  to  replace 
on  various  "county- feeder"  roads  of  the  county  road  system. 
The  initial  oost  of  such  '-onstruction  will  be  ?90,000  leaving 
♦78,000  available  for  road  construction  by  the  county,  this 
value  divided  by  the  assumed  cost  per  mile  rives  us  the  total 
road  mileage  which  might  be  construc+ed  bv  the  oounty  road 
building  agency. 


p'  The  total  cost  of  road  building,  ^7", 000  in  the  example 
hereab"ove,  resolved  into  an  annual  capital  cost  which  comprehends 
interest  charges  at  2ki,    the  total  debt  to  be  amortized  in  20  years* 

9'  As  above. 

10^  Assume  maintenance   costs  to  be   ^50  per  mile   per  year   for 
all  That   "county-feeder"  road  constructed  by  the   county. 

ll/  The  sum  of  columns  8'  through  11 /. 

12/  Assign  benefit  values  to    ,ne    "county- feeder"  roads  in 
the  "same  measure  per  mile  as   found   in  the    several   analyses.    Section  W 

As  a   continued   example  let  us  say  that   in   connection 
with  Routing  A  construction,    the  county  will  have  built  a   "county- 
feeder"  road    from  ChalV-   Buttes   to  Ekalaka   and    from  Albion  to 
Aliada.     The  benefits  acruing  to  the  ChalV  Buttes  road  will  be 
♦14,820  and  tfiose  aocruing  to  the  Albion  -  Alsada   road  will   be 
♦14,303,    total   value   ♦29,123.      In   connection  with  the   constric- 
tion of  Routing   "C",   the   County  might  build  from  Chalk  Buttes 
to  Ekalaka,    19.5  miles  end  a  4.5  mile   stub  leading  toward   Capitol 
from  Albion.     The  total  benefits  thus  acoruing  in  the  latter 
example  as  a   circumstance  of  the    "county- feeder"  road   construction 
would  be   '14,820  plus   *2,S24,    total    *17,344.      It   is   to  be  noted 
+hat  the  analyses   throughout  indicate   +he  high  priority  of  the 
Chalk  Buttes  -   Hoalaka  road  insofar  as   "county- feeder"  road 
construction  is  concerned. 

13/   ""iles",    column   2/  plus    "Viles",    column  Tf, 

14/  Oolumn   5/  Plus   column    11  /. 

15/  Column  4/  plus   column  12/. 

16 '  Here  we  find  an  adjustment  in  ratings,    Routing  A,   formerly 
fifth7"as    regards   solvency  and  benefit  ratings  is  now  second  while 
Routing  B  has   slipped  to   third.      Routing  C  has  emphasized   its 
claim  to   first   choice  by  assuming  a  lead  of  0.0"  over  the   Touting 
A  and  0.1?  over  Routing  B,    its   former  close   competitor. 
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improved  section  to  Sykes  Bridge  the  road  will  require  gravel  and  oil  surfac- 
ing, from  Sykes  Bridge  to  the  junction  with  US   212  a  distance  of  4705  miles 
the  route  will  require  improvement  to  the  standard  set  forth  in  the  lower  half 
of  the  typical  sections  set  out  on  page  iv   of  the  prefatory  assembly,,  This 
improvement,  over  all,,  will  necessitate  the  eonstruct5.cn  of  2  steel  bridges 
and  20  timber  bridges,  total  length  1,400  feeto  I>ue  to  the  high  volume  of 
traffic  (105  vehicles  per  day  per  mile)  over  the  first  18 05  miles  it  will  be 
necessary  that  s  bituminous  wearing  surface  be  constructed.  That  section  of 
the  routing  lying  between  Hammond  and  Alzada  on  FA  Route  No0  23  is  presently 
surfaced  with  a  bituminous  wearing  course 0 

Bo  From  Ekalaka.  southeasterly  (over  Route  A,  as  described  herebefore) 
to  Sykes  Bridge  on  Box  Elder  Creek,  a  distance  of  18o5  miles,  thence  south- 
easterly via  Capitol  along  the  course  of  the  Little  Missouri  River  through 
Albion  to  Alzada,  a  distance  of  6J    ^s0     Here  as  set  forth  in  sub-paragraph 
A  the  first  1R05  miles  will  require  bituminous  surfacing »  From  Sykes  Bridge 
to  Albion,  a  distance  of  4705  miles  a  6  inch  compacted  gravel  surface  course 
will  suffice  to  serve  traffic  estimated  at  less  than  100  vehicles  per  day  per 
mile0   The  last  14c5  miles  extending  from  the  point  cited  immediately  here- 
before,,  higher  traffic  volumes,  (100  /  vehicles  per  day  per  mile),  will  require 
construction  of  a  bituminous  surface  course,.   Construction  of  the  routing 
throughout  will  require  the  erection  of  14  bridges,  2  steel,  total  lineal 
footage,  970o 

Co  From  Ekalaka  over  Route  A  to  a  point  three  miles  south  of  Ridge» 
way,  a  total  distance  of  42  miles,  thence  through  Albion  and  over  Route  B  to 
Alzada,  total  distance  over  all,  80  miles0  The  northerly  section  of  the 
routing  and  that  interval  lying  between  Albion  and  Alzada  will  require  a  bit- 
uminous surface  course,,  gravel  surface  will  suffice  for  the  balance  of  the 
routing,  4305  mileso  Construction  of  this  routing  will  entail  the  erection 
of  21  bridges,  4  of  them  stsel© 

Do  From  Ekalaka  southwesterly  through  Chalk  Buttes  and  Ridgeway  thence 
over  Route  A  to  a  point  near  Hay  Creek  thence  to  a  point  7  miles  northwest  of 
Alzada  on  Federal  Aid  Route  No0  23*,  thence  to  Alsadap  a  total  distance  of 
83  miles©  Construction  of  this  routing  will  entail  the  erection  of  8  bridges, 
one  of  them  steel  and  the  balance  timber  0 

Ee,  From  Ekalaka  southwesterly  through  Chalk  Buttes,  Ridgeway  and 
over  that  portion  of  Route  C  lying  between  Ridgeway  and  Albion,  through  Albion 
and  over  Rout©  B  to  klm.de.  e     To  conform  to  current  traffic  density  standards 
it  will  be  necessary  that  this  routing  be  oil  surfaced  from  Ekalaka  to  Chalk 
Buttes,  a  distance  of  1905  miles  and  as  stated  herebefore,  from  Albion  to 
■^Iz.ada,  a  distance  of  1405  miles.   Should  this  routing  be  constructed  it 
would  be  necessary  that  8  bridges  be  erected,  2   of  them  steel 0 

F0  From  Ekalaka  southwesterly  through  Chalk  Buttes  to  a  point  4o0 
miles  south  thereof,  a  distance  of  23c5  miles;  thence  southwesterly  tc  a  point 
about  3o0  miles  northwest  of  Vanette's  Reservoir  in  Powder  River  County,  a 
distance  of  21 0 5  miles;  thence  by  way  of  existing  county  roads  to  Broadus,  a 
distance  of  1505  miles?  total  length  60oE  miles© 

Ge  From  Ekalaka  southwesterly  to  a  point  about  9o0  miles  south  of 
Chalk  Buttes,  a  distance  of  2805  miles?  thence  to  Piniele  and  a  junction  with 
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FA  Route  Noo  23,  a  distance  of  53<>5  miles;  thence  by  way  of  FA  Route  No„  23 
to  Broadus,  a  distance  of  28  miles;  total  distance  8105  miles* 

H«  From  Ekalaka  to  Piniele  as  described  in  "G",  a  distance  of  48„5 
miles;  thence  by  way  of  existing  county  roads  past  Vannette's  Reservoir  to  a 
point  3o0  miles  northwest  thereof,  a  distance  of  15e0  miles;  thence  westerly 
by  way  of  existing  county  roads  to  Broadus,  a  distance  of  15,5  miles;  total 
distance  77o0  mileso 

There  are  no  special  conditions  of  topography  imposing  on  the 
construction  of  any  of  these  routes,,  In  general,  the  terrain  may  be  described 
as  gently  rolling  throughout,  this  is  varied  somewhat  by  a  ra,nge  of  low  but 
quite  rugged  hills  in  the  north  central  portion  of  Carter  County,  lying  south 
of  Ekalaka  and  by  less  rugged  hills  running  northeasterly  between  Box  Elder 
Creek  and  the  Little  Missouri  River<>  Principle  drainage  courses  flow  north- 
easterly in  that  area  covered  by  these  analyses „ 

The  climate  throughout  is  somewhat  forbidding,  varying  from  extreme 
cold  in  the  winter  to  high  temperatures  in  summer  with  occasional  strong  winds; 
rain  fall  is  quite  light  not  being  sufficient  for  reasonably  safe  "dry"  farmingo 

III.   TRAFFIC  DATA 

Traffic  and  vocational  pursuits  are  inter-related  to  a  remarkable 
degree  -  given  an  economy  which  has  suffered  by  virtue  of  "hard  times"  one 
will  find  a  significant  decrease  in  traffic  volumes;  given  prosperous  time 
one  will  find  a  significant  increase  in  traffic  It  is  not  claimed  that 
there  is  a  true  dollar- for-dollar  relationship  in  the  two  variables,  economics 
and  traffic.  However,  the  relationship  is  binding,  enough  for  us  to  say  that 
traffic  records  are  indicative  of  economic  trends  and  that  fluctuations  in 
such  records  are  evidence  of  similar  rise  and  fall  in  the  economic  pattern  of 
the  area  being  studied 0  By  so  treating  with  the  economy  of  the  area  along 
any  given  routing  we  thus  avoid  manipulation  of  ponderous  business  and  pro- 
duction statistics;  our  traffio  records  will  suffice,,  It  remains  for  us, 
however,  to  label  the  existing  traffic  and  that  which  might  develop  in  the 
future  in  terms  of  the  economic  function  which  prompts  or  might  prompt  such 
traffic c 

Here,  as  in  other  rural  areas  of  Montana  the  economy  is  based 
chiefly  on  agriculture,  stock  raising,  cattle  and  sheep,  in  the  main0  There 
are  two  principle  towns  in  Carter  County;  Ekalaka,  population  475;  and 
Alzada  population  179„  Ekalaka  is  the  principal  trading  point  for  the  northerly 
section  of  the  county,,  It  is  also  the  county  seat  and  the  educational  center 
of  the  county„  It  lies  38  miles  southwest  of  Baker,  Montana,  its  nearest 
railroad  shipping  point  on  the  Milwaukee  Railway,,  All  stock  raised  north  of 
Box  Elder  Creek  and  in  the  Belltower  area  are  trucked  or  driven  through 
Ekalaka  to  the  rail  head  at  Baker  <>  All  stock,  generally  speaking,  raised 
south  of  Box  Elder  Creek  and  in  the  vicinity  of  Capitol  are  transported  or 
driven  through  Alzada  to  the  railroad  shipping  point  at  Belief ourche,  south 
Dakota  which  point  lies  some  33  miles  southeast  of  Alzada  on  US  2120 

Since  the  routes  proposed  for  analyses  tap  a  stock  raising  region, 
as  cited  herebefore,  we  can  exnect  a  relatively  low  level  of  traffio  volume 
in  the  years  to  come«  However,  this  traffic  will  be  fairly  constant  and 
sustained  through  the  lengths  of  the  routes  being  studied,. 

It  is  a  possibility  that  at  sonet^ne  in  the  future  any  one  of  the 
routes  chosen  for  construction  will  serve  a  significant  volume  of  diverted 


traffic,  i0e0  traffic  which  now  uses  Us  212  to  Miles  City  and  Us  10  to 
Gl endive  as  a  general  control o  In  addition  to  this  particular  category  of 
diverted  traffic  there  is  traffic,  inter-county  and  intra- county,  which  in 
periods  of  inclement  weather,  uses  US  85  in  North  and  South  Dakota  and  US  212 
in  South  Dakota  and  Wyoming  in  the  course  of  travel  to  and  from  Ekalaka,  the 
county  seat  of  Carter  County0  In  token  recommendation  of  this  possibility 
and  in  consideration  of  the  meager  data  at  hand  -  we  have  estimated  that  as  of 
1960  there  will  be  6  vehicles  -por   day  which  will  divert  to  any  given  route 
as  proposed  to  benefit  by  reason  of  time  and  distance  savings,,  By  so  alloca- 
ting diverted  traffic  in  such  small  quantity  we  will  not  unbalance  the 
analyses  in  so  far  as  the  rural  road  requirements  of  the  Carter  County  resi- 
dents are  concerned^,  while  still  giving  recognition  to  the  possibility  of 
"outside"  traffic  in  the  future0  Given  a  situation  where  any  one  of  the  routes 
would  be  built  there  is  this  further  possibility,  that  local  traffic  will 
divert  to  the  improved  routing  and  this  feature  of  traffic  development  has 
been  recognized  in  all  phases  of  the  analyses  which  follow  this  section0 

Traffic  profiles  of  each  routing  as  described  in  Section  II  are 
shown  on  pages  10  through  12Q  ^hese  are  comparative  profiles  and  ignore  for 
the  moment,  that  interior  diversion  mentioned  immediately  herebefore  and  the 
"outside"  diversion  which  might  obtain  at  some  time  in  the  future0 

On  reference  to  the  traffic  estimation  guide  in  the  prefatory 
assembly  it  is  found  that  an  increase  of  50$  in  traffic  on  completion  of  a 
through  route  and  Z0%   in  consideration  of  normal  traffic  growth  may  be 
allowed  when  expanding  present  day  values  to  probable  future  values©  These 
factors,  when  applied  simultaneously  have  the  effect  of  doubling  the  Existing 
Traffic  (1941  Traffic)  in  this  case,  hence  when  reading  the  traffic  profile 
one  may  ascertain  the  ore sent  day  traffic  volume  by  halving  those  values 
shown  on  the  chartso   t  is  believed  that  these  increase  factors  are  compre- 
hensive and  liberal  enough  to  allow  for  any  basic  change  in  the  ruling 
economy  of  the  region  which  might  prompt  increased  driving  by  the  residents 
of  the  southerly  half  of  Carter  County 0 

The  traffic  profiles  are  drawn  with  a  view  to  illustrating  the  flow 
and  direction  of  traffic 0  As  an  example^,  let  us  take  profile  "A"  -beginning 
at  Ekalaka  and  proceeding  towards  Algada  we  come  to  the  first  indication  of  a 
significant  drop  in  traffic  volume  at  the  Milliron  turnoff,,   The  arrow  indi- 
cates that  this  is  a  left  turn  because  it  points  away  from  us  as  we  read  the 
profile0  Now  if  we  scale  the  vertical  distance  either  at  the  traffic  break 
or  just  behind  the  "ears"  of  the  arrow-head  we  will  thus  measure  the  volume 
of  traffic  on  the  Milliron  road  at  the  point  at  which  it  leaves  Routing  "A"0 
Since  the  arrow  is  in  full  relief  we  can  assume  that  traffic  on  the  Milliron 
road  flows  through  the  junction  between  some  points  on  the  Ekalaka-Milliron 
routing  -  there  is  no  traffic,  at  least  not  a  significant  volume,  which  will 
enter  on "Routing  "A"  to  go  south  or  leave  Routing  A  to  go  east  towards 
Milliron0 

As  another  example,  note  the  arrow  at  mile  35 o0  indicating  the  Chalk 
Buttes  turn-off.  This  is  a  right  turn  because  the  arrow  points  toward  us  as 
we  read  the  profileQ  The  volume  of  traffic  on  the  Chalk  Buttes  road  at  the 
turn-off  is  measured  vertically  at  the  base  of  the  arrow-head  -  there  is  no 
break  in  the  traffic  profile  at  this  pointo   This  situation  indicates  that 
traffic  on  the  Chalk  Buttes  road  is  evenly  distributed  on  Routing  "A",  that 
is,  half  of  this  traffic  has  origin-destination  north  of  the.  junction  and  half 
south  of  the  junction,,  (Continued  on  page  12) 
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Now  let  us  move  to  the  indicated  Alzada  turn-off  at  mile  4805  and 
find  a  volume  of  8  in  full  relief  on  the  indicatory  arrow  leaving  a  volume 
of  6  "covered"  by  the  profile0  Half  of  this  traffic  would  have  origin- 
destination  north  of  junction  and  half  southo  The  total  volume  on  the 
ALzada  turnoff  at  the  junction  would  be  14  of  which  11 ,  (8/3)  had  origin- 
destination  north  of  the  junction  and  3  south  of  the  junction,. 

It  is  to  be  noted  how  the  traffic  is  concentrated  along  route  Cp 
which,  as  we  have  previously  shown  in  the  SUMMARY  OF  FINDINGS,  is  the 
preferred  secondary  routing  between  Ekalaka  and  Alzada<> 

IV0  ECONOMIC  ANALYSES 

A.  EKALAK/WALZADA,  Primary  28o0  miles  and  Secondary  66o0  miles, 
via  Sykes  Bridge,  Ridgeway  and  Hammond 0 

lo  EKALAKA- SYKES  BRIDGE;  Oiled  Surface  18n5  miles0 


a.  Annual  Cost  Calculations 

It  is  assumed  that  this  section  of  the  routing  will  be 
built  to  the  standard  shown  on  the  upper  half  of  the  typical  section  set 
forth  on  page  iv  of  the  prefatory  assembly,  this  in  keeping  with  estimated 
traffic  volumes  as  developed  in  sub-paragraph  l,b  of  this  sub-section,, 
Costs  as  developed  hereinafter  are  based  on  estimated  prices  prepared  by 
Messrs.  P0G0  Poore,  of  the  Montana  Highway  Department  and  M0J0  Wilcomb,  of 
the  Public  Roads  Administration  in  the  course  of  a  field  reconnaissance  in 
August  1945 o 
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Construction  "experience"  in  the  Ekalaka  -  Alzada  area  is  shown  on 
pagec  140 

Drawing  on  these  data  and  making  due  allowance  for  a  probable  in- 
crease in  unit  prices  in  the  post  war  period  we  find  costs  as  follows: 

Re-grading,  905  miles  <©  $1^500  per  mile000oooooo  ooo  oooooo,  oo  $14,250 

Assuming  that  there  will  be  re- shouldering  operations 
preparatory  to  gravel  and  oil  surfacingo 

Grading,  9  miles  ®  $4,000  per  mile0oooooooooooooooooooo o o oo o  $36,000 

As  per  estimate  prepared  in  the  course  of  the  field  re- 
connaissance o 

Gravel  Base  and  Surfacing^,  18 0 5  miles  ^  $3,500  per  mile0o.»,  1 64, 750 

Assuming  costs  similar  to  those  experienced  in  the 
1934-1940  construction  near  Ekalaka0 

Major  Drainage  Structures,  Bridges 

1  steel,  100  feet  0  $150  per  lineal  footooooooooooo.  ooo  $15,000 
1  timber,  60  feet  @  $100  per  lineal  footooo 000 oooooooo «   $6,000 

As  per  costs  estimated  during  the  course  of  the  field 
reconnai  ssance<> 

Minor  Drainage  Structures,  9  miles  @  $800  per  mile0oo oooooo  $7,200 

Assuming  costs  considerably  less  than  those  experienced 
in  the  1934-40  construction  by  reason  of  the  arid  region 
traversedo 

Oil  Surfacing,  1805  miles  @  $2,000  per  mileooooooo oooooo o ooo  $37,000 

It  is  assumed  that  costs  for  this  part  of  the  construc- 
tion will  be  comparatively  high  due  to  long  haul  and 
difficult  circumstances  attaching  to  oil  surfacing  in 
the  Carter  County  areae 

Rights- of -Way,  9o0  miles  @  $500  per  mile0ooooo  , .  oo  Oo»o , « . , .»  $4,500 

Assuming  costs  comparable  to  those  experienced  during 
the  1934-1940  construction© 

Engineering  and  Administration 

Re-grade,  gravel,  and  oil,  9.0  miles  @  $1,000  per  mile0   $9,000 
Re-gravel  and  oil,  9*5  miles  @  $600  per  mile,,,,,,,,,,.  $5,700 

•Bridges,      O/O    Ol      $"-■!•,  UUU  ooooo«oo,»»,ooooooooooooooo,ooo,a         *■•-,  OtJU 
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Sub- total «, .  o  * 1200,450 

/  10%  for  contingencieso  o  o  o  o  o  o  o  o  o  o •  o  oo  & o  o  •   *20,045 
Total  estimated  construction  costs,  1805  milesooooooo. o. •••• •  $220,495 

It  is  believed  that  traffic  will  demand  and  require  roads  of  higher 
standard  as  time  goes  on  to  thtfs  require  a  greater  outlay  on  reconstruction* 
Interest  charges  should  be  assigned  in  recognition  of  this  feature  -  in  other 
words,  the  road  "as  built"  should  lay  up  a  reserve  to  meet  probable  increased 
construction  costs  in  future0  Accordingly  the  construction  costs  set  forth 
herebefore  have  been  assigned  an  interest  charge  of  2§?S  to  be  amortized  in  20 
years*  This  time  period  is  deemed  significant  of  the  service  life  of  the 
proposed  improvemento 

From  data  at  hand  and  in  consideration  of  various  statistics 
ascertained  in  the  course  of  the  Highway  Planning  Survey,  we  will  assign  a 
maintenance  charge  of  flOO  per  mile  per  year0 

The  above  data  along  \vith  figures  setting  forth  the  annual  capital 
cost  which  comprehends  the  application  of  interest  charges,  are  set  forth 
herebelowo 

ANNUAL  COST  CALCULATIONS 


Location  of  project 


Montana 


County 


Carter 


Description  of  project 

Highway  number 

Length 


Ekalaka  -    Sykes  Bridge 


FAS  Noo  323 


Highway  system    FA  Secondary 


1805  miles 


Date  of  analysis    March  1946 


Item 

Rights  of  wayp  easements,  etc0 

Clearing,  grading,  etc0 

Pavements  and  Surfacing: 

Type  Gravel,  Base  &  Surface 
Type  Oil  Surfacing 

Structures: 

Type  Major,  Steel 


CAPITAL  COSTS 

Net 

Cost 

%     4,500 


Interest 
Rate 


50,  250 


64a  750 
37, 000 


15, 000 


3£ 


Type  Major,  Tr< 
Type  Minor, 


Tbr< 


6,000 
7,200 
15,750 


Amort o 
Period 

20  yrs. 

It 
n 

« 
n 


1  Annual 
Capital 
Cost 


t 


288 


100    0    000*090 


20,045 


Engineering  «  Administration. 
/  1C$  for  contingencies 

lo  Total  annual  capital  cost 

MAINTENANCE  COSTS 

20  Total  annual  maintenance  cost  18.5  miles  fa   $100 


'oooccoov  o  »  *  o  o  c  • 


•  oooooooooaoo 


3.    TOTAL  ANNUAL  COSTS  (1  /  2) 


3,  221 


4,150 
"27372" 


962 


384 


462 
1,010 


1,285 


..$     14,134 


I 1,850 


I     15,984 


b.  Average  daily  traffic,    1960 

As  brought  out  in  Section  III   of  this  report  there  are  several 
elements  of  traffic  comprising  the  whole  of  traffic  for  each  route  proposed 
for  analysis.     All  of  which  can  be  classified  under  the  general  heads  of 
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"Local  Traffic"  and  "Diverted  Traffic . " 

(1)  Local  Traffic 

Those  data  set  forth  in  Section  III  in  reference  to 
traffic  volume  apply  as  an  average  for  the  full  length  of  each  of  the  several 
listed  routeso  In  a  situation  such  as  this  we  know  that  there  are  very  few 
"through"  trips,-  that  is  to  sayf  trips  which  contemplate  origin-destination 
beyond  the  north  and  south  terminals,  Ekalaka  and  Alzada  respeotively0  We 
know  also  that  each  route  as  proposed  for  construction  will  not  scrape  the 
door  step  of  each  and  every  resident  of  the  interior  areas  of  Carter  County  - 
some  few  persons  will  have  to  travel  over  lesser  roads  to  gain  access  to  the 

cing  as  built 0  The  road  problem  in  Carter  County  then  resolves  into  a  prop- 
osition of  trying  to  deliver  a  maximum  of  service  by  the  construction  of  one 
key  road  along  the  north- south  axis  of  the  county  and  then  designating  certain 
"county^ feeder"  roads  for  improvement  which  will  thereby  afford  access  to  the 
key  road  to  allow  year  round  travel  for  the  residents  of  the  region0  For 
this  reason  traffic  and  road  use  will  be  analyzed  with  due  consideration  for 
approach  mileage  "old"  and  "new"e  By  so  pre-senting  the  picture  we  will  have 
a  general  over  all  portrayal  of  travel  habits  along  the  routing  both  "before" 
and  '-after"  and  better  still  we  will  be  able  to  show  the  composite  affect  of 
the  new  construction  in  terms  of  shortened  travel  distance  and  in  improved 
riding  surface0  As  an  example  let  us  take  a  rancher  living  8  miles  north- 
west of  Ridgemy  on  the  county  road  leading  to  Chalk  Buttesc  It  is  reason- 
ably safe  to  say  that  any  trip  he  might  presently  make  to  or  through  Ekalaka 
will  involve  travel  through  Chalk  ^uttes*,  over  some  35  miles  of  the  existing 
county  road  plus  one  mile  of  approach  or  access  roado  Next  let  us  say  that 
by  reason  of  the  construction  proposed  in  this  particular  analysis  he  will 
so  change  his  travel  habits  as  to  avail  himself  of  1805  miles  of  travel  on 
an  oiled  surface  -  the  approach  mileage  will  have  increased  by  the  distance 

ween  the  ranch  and  Sykes  Brid^e^,  26  miles^,  but  the  total  mileage  involved 
in  the  trip  will  have  increased  by  only  9.5  miles0  Meanwhilefl  he  will,  as 
shown  in  other  parts  of  this  analysis  save  time  and  operating  expenses  - 
this  to  illustrate  the  effect  of  road  construction  some  2705  miles  removed 
from  the  rancher- road  user  set  forth  in  the  example 0 

The  method  of  analysis  used  in  this  report  in  reference  to  traffic 
volume  and  travel-distance  represents  a  departure  from  orthodox  methods  in 
that  the  resultant  traffic  volume  is  far  in  excess  of  that  shown  on  the 
charts  Section  III,  while  the  "new"  travel  distance  along  the  length  of  the 
routing  understudy  is  less  than  that  shown  to  be  the  true  length  of  the 
improvemento  This  by  reason  of  the  fact  that  we  consider  entry  traffic  along 
with  that  traffic  which  originates  in  Ekalaka  or  Alzada0  By  the  usual  methods 
of  computation  we  find  the  average  traffic  value  of  the  road  "as  built"  in 
1960  from  Ekalaka  to  Sykes  Bridge^  a  distance  of  1805  miles^to  be  104  vehicles 
par   day  per  mile©  By  the  method  discussed  herebefore  in  which  we  treat  with 
174  vehicles  traveling  over  lid  miles  of  "new"  roadway  we  arrive  at  a  similar 
result© 

Here  are  the  data  in  reference  to  volume  and  travel-distance  "old" 
and  "new"  for  that  element  of  traffic  which  we  will  label  tentatively  as 
"Existing  Traffic"  (See  page  17) 
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On  observation  of  the  tabulation  we  find  that  over-all  travel- 
distance  is  decreased  by  0o55  miles,  (23s>4  -  22085)p  on  completion  of  con- 
struction of  the  Ekalaka-Sykes  Bridge  section  of  the  total  routingo 

It  is  to  be  noted  that  this  decrease  is  effective  with  respect 
to  all  traffic  which  might  have  occasion  to  travel  the  total  length  of  the 
routing  or  the  cited  portion  thereof© 

Given  a  time  that  this  section  of  the  routing  is  improved  there 
will  be  some  few  local  or  interior  diversions  to  the  new  route0  This  route 
being  of  such  extent  and  meandering  as  it  does  by  way  of  Hammond  there  will 
not  be  a  great  deal  of  such  diversion*  By  reference  to  tabulations  at  hand 
we  find  possibilities  of  interior  diversions  as  follows:-  (See  tabulation 
"INTERIOR  DIVERSION  TO  THE  EKALAKA- SYKES  BRIDGE  SECTION  OF  THE  EKALAKA- 
ALZADA  ROUTING,  1960 "„  page  19) 

These  data  when  combined  with  those  data  pertaining  to  "Existing 
Traffic'  ^ive  us  composite  traffic  and  travel-distance  with  results  as  shown 
on  the  tabulation,,  "LOCAL  TRAFFIC,  ETC",  page  19. 

To  thus  allow  us  to  arrive  at  a  summation  of  all  local  traffic 
having  occasion  to  use  this  section  of  the  routingo 

From  various  study  points  located  throughout  Carter'  County  we 
I'lnd  the  traffic  distributed  to  vehicle  type  as  follows: 


DISTRIBUTION  OF  LOCAL  TRAFFIC 
.  BY  VEHICLE  TYPES 


s Local  Passenger  Cars  47 t>Ofo 

s Out- cf» State  Passenger  Cars  Z0Of0 


{All  Passenger  Cars         49o0^ 

sLigKt  Truck  s9  1^-  ton  rated  capyc  or  less  39 0 7$ 

sMedium  Tracks,  more  than  1%  ton  and  less  than  5  ton  rated  capy0    4o0^ 

s Heavy  Trucks^  5  ton  rated  capy0  and  more  than  5  ton  capy0         2aZfo 

■t  Tractor- truck  and  Semi- trailer  Combinations  205% 

? Truck  and  Full  Trailer  Combinations  102?0 

?  Busses,  School  and  Others  lo0, 


rAll  trucks  and  Busses  51o0# 


*A11  Traffic 100oC# 

(2)  Diverted  Traffic 

As  set  forth  in  Section  III  this  element  of  traffic  will  be 
treated  as  a  separate  entity0  We  have  said  previously  that  4  vehicles  per 
day  currently  traveling  from  Alzada  to  Glendive  by  way  of  Miles  City  will 
divert  to  the  Ekalaka  -  Hammond  -  Alzada  routing  when  built,  along  with  two 
vehicles  which  now  travel  from  and  to  Ekalaka  by  way  of  Alzada,  Bellefourche, 
South  Dakota,  Bowman,  North  Dakota  and  Baker  Montana  <> 

Data  in  reference  to  this  category  of  traffic  are  as  shown  on  the 
tabulation,  page  20o 

The  tabulation  sets  forth  travel  conditions  before  and  after  con- 
struction of  the  whole  of  the  Ekalaka  -  Hammond  -  Alzada  routingo  Pertinent 
material  as  it  relates  to  income,  time  savings,  and  mileage  element  savings 
(continued  on  page  20) 
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for  each  section  of  the  -whole  route  length  94  miles,  will  be  ascribed  to  each 
component  section  in  the  ratio  that  the  section  bears  to  the  whole  of  the 
distance  between  Ekalaka  and  Alzada.  In  this  first  analysis  this  distance, 
Ekalaka  to  Sykes  Bridge,  comprises  19 „ 7%   of  the  whole  route  di stance o 


DIVERTED  TRAFFIC,  1960 


■ 

EXISTING  FACILITIES 
(Miles) 

TRAVEL  ROUTES 

•      •                                •                                •                                                 • 

i               •                                •                                •                                                 • 

•                                •                                •                                                 • 

s      OIL     *  GRAVEL  *     TOTAL           * 
ADT :  SURFACE :  SURFACE :  DI  STANCE 

Alzada-Miles  City- Gl endive 
Alzada-Bellefourche-Bowman-Baker-Ekalaka 

4   s    214o0   :                 :      214,0          i 
2   :      51o0   :    203o0  :      254o0          : 

Composite  Present  Travelled  Way 

!    6   :    160.0    :      67o0   :      227,0          : 

:        t              1960  FACILITIES 
:                        (Miles) 

• 
• 

t 

:         :                  :                  v                          : 

:        :     OIL       :   GRaVEL  :     TOTAL          : 
TRAVEL  ROUTES                                     : ADT: SURFACE: SURFACE: DISTANCE 

Alzada-Ekalaka- Baker-Wibaux- Gl endive                  :   4  :    159 „ 5  :      47 0 5  :      207.0         : 
Al zada-Ekalaka                                                                :    2  :      46 0 5   :      47,5   :        94 o0          s 

Composite  on  Completion  Alzada- Ekalaka  Route:    6   :    122o0   :      4705   s      16905 

t 

Co  Annual  Revenues 

To  arrive  at  an  estimate  of  annual  revenues  the  traffic  data  were 
resolved  into  vehicle  miles  and  then  into  ton  mileso  These  data  were  then 
extended  on  the  basis  of  unit  net  revenues  per  ton  mile  to  arrive  at  an  es- 
timate of  the  total  annual  income.  Unit  net  revenues  rates  derive  from  a 
general  study  conducted  by  this  departmento  Average  gross  ton  figures  for 
each  class  of  vehicles  were  also  ascertained  during  the  course  of  research 
work  by  the  Planning  Survey 0  It  is  to  be  noted  tha-^  this  income  accrues  by 
virtue  of  the  Gasoline  License  Tax  Levy  and  that  it  is  effective  for  the  full 
length  of  the  proposed  improvement,  that  is,  from  Ekalaka  to  Sykes  Bridge,  a 
distance  of  18,5  mileso   Tabulation  as  shown  on  the  following  page0 
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1/  Average  daily  traffic  each  component  as  developed  in  sub-section  b, 
page  lljfg  multiplied  by  365j>  the  number  of  days  in  the  year0 

2/  Annual  vehicles  multiplied  by  the  average  gross  -weight  of  each  com- 
ponent of  traffic  times  the  length  of  the  "new"  construction,  11 „1  miles* 
Average  gross  weights  are  as  shown: 

.passenger  cars.oooooo  00  o.oo.«eo.  00  oooo.»ooo.  ..o.  ..   lo50  tons 

lTuCKSj      X lgn o  oooooooooooooooooooooooooooooecoooooo  3o  £  '      "fcOnS 

1  niCK  S,     mOQlUm «oooo.o«oo.o...».oooo«o«.oooo.e«ooco         O  o  c5o     TOHS 

Trucks,    heavyoooo.  .00000.00 0   11<»15  tons 

Trac.    Truck-Semi   Trailer  Combinations.. .  ..  . ..  o  0..0   14076  tons 

Truck  and  Pull  Trailer  Combinations. o. ». . e o. . . . . . .    22<>89  tons 

JjU.  S  S0  Soooo0000oooi>090000«e«*«e***«9«««««oooo»«a«*o  *?  o  UU     "U  OH  8 

do   Time  Element  Savings 

Time  element  savings  accrue  to  traffic  as  a  result  of  surface  and 
alignment  improvements  and  because  of  shortened  travel-di stance o     Here  the 
traffic  will  be  enabled  to  travel  at  accelerated  speeds  due  to  surface  and 
alignment  improvements  along  with  a  decrease  in  over  all  travel-di stance 0 
This  latter  feature  of  the  new  construction  applies  in  so  far  as  decrease  in 
travel-distance  to  the  diverted  traffic  is  concerned o     Composite  time 
element  savings  are  tabulated  hereinafter.      The    "new"  speed  rates  originate 
with  data  published  in  the  Oregon  Technical  Bulletinj   the  old   speed  rates 
coincide  with  information  shown  in  the  Technical  Bulletin0 

HIGHWAY  PROJECT  ANALYSIS 

Time  Element  Savings 

Looation  of  project MONTANA  County  CARTER 

Description  of  project EKALAKA  -SYKES  BRIDGE 

Highway  number  FAS  No.    325 ___  Highway  System     FA  SECONDARY 

Length  1805  miles Date  of  analysis'  MARCH  1946 

Local   Traffic  Diverted  Traffic 

Annual   Traffic  Volume  ^exf  0ld  New  Old 

Private  Passenger  cars  (per  year)  51, 755  1,861  

Trucks,   light  (per  year)0ooo oooo©  25,550"  ^ 176  

Trucks,  medium  (per  year ) 000. . » 00  2,591  *  43  

l/Trucks,   heavy  (per  year)00  oc . .. . .  4, 709  110  

10"Cal  So  o  «  e  o  o  o  o  o  o  o  o  0  a  a  o  e  •  o  »  o  o4,  o05  fa,  1«U  

Private  Passenger  Cars 

2/Average  speed  (miles  per  hour)ooo  36 » 5      3208  41 0 6     41 0 5 

3 /Distance  (Miles).c  000  000 » 00,.  •<>. .  23o0      23055  169„5    227o0 

"~  Time  (hours  per  trip)0» . •• . 00. .. .  0.630  "   0o718  4o075  "   5,469 

Time  savings  per  vehicle,  c. .. . ..  0.088  _______  la394  

Value  of  savings  (t/vehicle-hour)  $0o60    $0o60"  

Annual  traffic  volume. c. ..  .  .00...  31,755   __  1,861    

Value  of  time  savingsoooo  c. . ....    $1,557 

XCUQ.  XSooooooooooooouooooooo  y  JL  $  O  '  *  ^  &V  'p    X  y  o  '  /o 
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Time  Element  Savings  (cont.) 

Trucks,  Light  New  Old       New      Old 

Average  speed  (miles  per  hour)...  33.5  29,8     3806      38,5 

Distance  (miles ).oo 23.0  23o55" 

Time  (hours  per  trip) 0,686  0.790 

Time'  savings  per  vehicleo«ooo,,».  0.104  

Value  of  savings  ($/vehicle-hour)  $0.86   

Annual  traffic  volumeooooooooo.oo  25, 550  

Value  of  time  savings 


e.*.eo... 


iOXal  Sooooooooo.aooooooe.o  »       ",  <2ot> 


Average  speed  (miles  per  hour)o.0  29P5  25,8 

Distance  (miles). oo oo ooo.. .. »• «.o  23oO  23,55 

Time  (hours  per  trip )0 ooo o ,., o .. .  0.780  9  0  13" 

Time   savings  per  vehicle0ooo©o. .  o  0.135  _^ 

Value  of  savings   ($/vehicle-hour)  $lol7  

Annual  traffic  volume. 00 0. . ooo. ,.  2,591  

Value  of  time  savingSoco.oooo.o,  

•i  0"C&  xSoooo.oeoo««ooooo..oo.  SP^'-'  O 

Truck  3  9  Heavy- 
Average  speed   (miles  per  hour).o,  26.5"  22,8 
Distance  (miles)«oooooooooooooooo  23o0  23o55 
Time   (hours  per  trip)00oooo,o .  o,0  0,868  1,033 
Time  savings  per  vehicle0o©ooo.. .  00165  ^ 
Value  of  savings  ($/vehicle-hour)  $1,47,  ~HZZZ_— 

Annual  traffic  volumeooooo.o,. . . .  4,709  

Value  of  time  savingSooooooooo.oo 

iO*Cal  S  o  e  o  o  o  o  o  o  o  o  e  o  o  o  o  o  o  .  o  ™>1,  14«i  >§> 

Total oa each  category, 00 0 o. ... •  $5, 507 
TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS  . . . . . . , , ,  9 ,  e . ... , , , , . . ,  ,,$5,935 


169,5 
4,391 
1,505 

227,0 
5,896 

$0,86 

176 

$228 

$45,  19.7% 
34.6 

34.5 

169.5 
4,899 
1.681 

2^7,0 

£.580 

$1.17 

43 

$85 

$17,  19,7% 
31.6 

31o5 

169,5 
5,364 
1.842 

$1.47 

22'7,0 
7,206 

110 

$298 

9,19.7% 

$428 

l/  Busses  and  Truck  and  Trailer  Combinations  included  with  Truck,  heavy. 

2/  Average  speed  (miles  per  hour)  computed  for  the  total  travel-distance 
both  ""old"  and  "new", 

3/  Distance  (in  miles)  from  those  distances  set  forth  on  the  tabulation 
of  traffic  and  travel- distance,  page  17 0 

e.  Mileage  Element  Savings 

These  savings  accrue  to  traffic  as  a  circumstance  of  generally 
improved  riding  surface  and  a  decrease  in  travel  distance.  These  factors 
operate  to  decrease  wear  and  tear  on  engines;  they  make  a  gallon  of  gas 
stretch  farther.  The  estimated  savings  are  tabulated  hereinafter.  Procedures 
based  on  methods  in  use  by  the  Oregon  State  Highway  Department,  are  explained 
in  notes  set  forth  thus  l/9   z/f   etc. 
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HIGHWAY  PROJECT  ANALYSIS 


Mileage  Element  Savings 


Location  of  project      MONTANA             ( 
Description  of  Project         EKALAKA  *  SYTCES  1 

bounty 

3RIDGE 
my  syste 
of  Anal}/ 

fie 
Old 

23o55 

CARTER 
SB  FA  SECONDS 

Highway  number     FAS  No.  323 

Highi 
Date 

Local  Trafj 
New 

1/   23o0 
"2"/    0.55 
3/  214,355 
f/  117,895 

$0.0178 

.RY 

Length      1 8 . 5  Mi 1  e  s 

Distance 

Length  ^miles Jooooooooooooooooooooo 
Distance  savings  (miles)ooooooooooo 

'sis   MARCH  1 

Diverted  Tr 
New 

169„5 

5705 

5,146 

295, 895 

$0.0196 

946 

affic 
Old 

227o0 

Average  annual  traffic  (tons )  0 «.  o  0 .  o 

Annual  traf f i  c  saving  ( ton-mi  o ) . » . . 

Annua jl  savings ooooo.ooo».oooo...«oo 

$5, 800 
$1,143,  19  0 

0.077 
0.002 
1,168,142 

0.00004 

lOuaX  09000000000000000900900 

Surface  5/ 
Roadway  surface  type 000000000000009 
Saving  coef f i cient ..ooooooooooooooo 

$  2,099 

0.155 
0.09 
5,048,060 
$0.0016 

0.245 

7% 
0o075 

Aver0  annual  traffic  ( ton-mi 0 )o  0  0  0 . 
Saving  ($/ton-mile)o ooooeooo.ooo. .  • 

"T47 
$9  ,  1907% 

10o0 
O06 
700,885 
$0o0001 
|70 

$14   19 
$  1,166 

150 

1  0  Oclx  00000  •00000000000000000 

Alignment  6/ 

'.a* rva*cu re  r& xingfl 0000000000000. ».o. 

$  8,077 
5.0 

3o4 

904 

Points  improvemento ooooooooooo.o... 

1.6 

Saving  (point- ton-mile 5)0000.000000 

8,076,896 
$0.0001 

$  808™ 

Saving  ($/point-ton-mile)oo  00000000 

"nnual  saving 0 000000900000000000... 

1  OXa  JLoooooooooo.o 00000. ...00 

,7% 

Total.. Each  Category. oooo. .. 

$  10,984 

5.  sooooooaoe. 

TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVING! 

•  c  ..  ..'    JL  6g 

Local  Traffic 
l/  Length  (miles);  refer  to  tabulation  page  19_  and  note  total  mileage 
set  forth  under  "EXISTING  FACILITIES"  and  "NEW  FACILITIES"  which  apply  in  the 
commutation  of  mileage  element  benefits. 

2/  Average  annual  traffic  (tons);  multiply  the  average  daily  traffic  by 
365  by  the  average  gross  weight  for  each  component  of  traffice 

3/  Multiply  the  average  annual  traffic  in  tons  by  the  distance  saving 
in  miTeso 

4/  Cost  ($/ton  mile). 

Percentage  of  trucks  (see  tabulation  page  1_8)  is  51^. 
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Average  gross  weight  of  trucks  (from  detailed  computations  at  hand  in 
this  department)  is  10,150  lbs*  From  Figure  113  of  the  Oregon  Technical 
Bulletin  we  find  that  the  truck  mileage  operating  cost  for  a  truck  of  gross 
weight  10,150  pounds  is  $0.0151  per  ton  mile.  Similar  costs  for  passenger 
cars  is  $0.0207  per  ton  mile0  Combining  these  costs  in  the  proportion  mani°« 
fest  in  this  particular  category  of  traffic  we  have  an  operating  cost  of 
$0*0178  per  ton  mile.  See  below: 

Passenger  cars  (49$)  s  0.49  x  $0.0207  =  $0.0101 

Trucks        (51#)  =  0.51  x  $0*0151  ■  $0.0077 
Combined  costs  per  ton  mile...  |000178 
Cost  ($/ton  mile)  time  the  Annual  Traffic  Savings  (ton  miles)  equals  the  total 
saving  . 

5/  Surface 

Tt  is  proposed  that  the   "new"  work  comprise  bituminous  surfacing  with  a 
coefficient  rating  of  0o03o     (See  Oregon  Technical  Bulletin  for  discussion  of 
coefficients).     The  composite  coefficient  rating  of  the  travel-distance  on 
completion  of  the  proposed  improvement  would  be  computed  as  follows: 
Oil  Surfacing,   11*5  milesj   50#,   0o50  x  0.03  •     0o015 
Unimproved,  11*5  milesj    50$,   0*50  x  0.28  S     0*14 

Composite  Surface  Coefficient....  0o155 
The  composite  surface  coefficient  of  the  travel-distance  interval    "as  is"  is 
as  follows: 

Oil  Surfacing,   0.4  miles;   1.7#,   0.017  x  0.03  =     0.0005 

Gravel   Surfacing,   7.55  miles;    32.1^,   Q.321  x  0.19       =     0.0600 
Unimproved,   15*6  miles;   66.2^,   0.662  x  0.28  a     0.1850 

Composite  Surface  Coefficient.ooooooooo.oo.o.     0o2455 
The  latter  coefficient  rating  less  the   "new"  coefficient  gives  us  the  saving 
coefficient;   this  figure  time  the  cost  ($/ton  mile)  gives  us  the  saving 
(|/ton  mile)  and  this  figure  times  the  average  annual  traffic  (ton  miles) 
allows  us  to  arrive  at  the  total  saving,, 

6/  Alignment 

In  reference  to  the  curvature  rating  "as  built"  assume  that  11 0 5  milesfl 
50$  would  have  an  alignment  rating  of  10  and  that  the  remaining  interval 
would  have  a  zero  rating  -  the  composite  rating  would  then  be  50  With  respect 
to  the  travel-distance  routing  "as  is"  there  would  be  7.95  miles  bearing  a 
rating  of  10  and  1506  miles  bearing  a  rating  of  zero  -  the  composite  rating 
would  be  304.  The  "new"  rating  less  the  "old"  rating  will  give  us  the  "Points 
improvement,  1.6  in  this  case.  This  figure  times  the  ton  miles  will  give  us 
thB  "Saving  (point-ton-miles)."  The  "Saving  ($/point-ton-mile), "  $0.0001  is 
a  figure  deriving  from  the  Oregon  Technical  Bulletin  and  was  determined  in 
the  course  of  research  by  the  Oregon  Highway  Department.  This  saving  rate 
times  the  saving  (point-ton-mile)  gives  us  the  total  annual  alignment  savingo 

if  All  data  pertaining  to  mileage  element  savings  in  reference  to  the 
"Diverted  Traffic"  was  computed  as  though  the  whole  routing  were  completed  in 
accord  with  procedures  illustrated  for  the  "Local  Traffic"  discussion.  Since 
the  Ekalaka-Sykes  Bridge  interval  comprises  19. 7#  of  the  length  of  the  total 
routing  it  was  deemed  fair  and  impartial  in  this  case  to  allow  credit  for 
mileage  element  savings  in  that  ratio  for  this  piece  of  construction. 
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f.   Traffic  Benefits 

This  tabulation  involves  an  allocation  of  benefits,   non-fuel 
function  and  fuel   function,    in  accord  with  the  proportions  advanced  by  the 
Oregon  Highway  Department.      See  the  Technical  Bulletin0 


HIGHWAY  PROJECT  ANALYSIS 

Traffic  Benefits 


Location  of  project                   MONTANA 
Description  of  project                     EKALAKA 

County               CARTER 
-   SYKES  BRIDGE 

Highway  number               FAS  no<> 
Length                       18 »5  miles 

Mi' 

Item 

Di  stan  ce   sa ving  s 

323 
Leage  El  erne' 

$3,242 

8,086 
822 

$12,150 

Lme  Element 

fie 

Highway  syst 
Date  of  ana 

at  Factors 

38#                $ 

43^ 

50% 

$ 

Savings 
Annual 
Value  of 
Time  Savings 

#     1,984 
2,330 

em       FA  SECONDARY 
lysis     MARCH  1946 

Fuel           Non-fuel 
Function         Function 

1,232           $     2,010 

Roadway  surface  savings 

3,477 

4,609 

Alignment  savings 

411 

411 

Total  Mileage  Savings 

5,120 

$     7,030 

T: 
Type  of  TrafJ 

Passenger  cars 
Trucks,    light 

Trucks,  medium 

420 

Trucks,   heavy 

1,201 

Busses 

Total  Time  Savings 

5    o,  y 3d 

Recapitulation  of  Annual  Benefits 
Total  Fuel  Function  Benefits  $     5,120 


Non-fuel  function         (Mileage  element  factors     $     7,030 


benefits  (Time  element  factors  $     5,935 


Total  Non-fuel  Function  Benefits $  12,965 

TOTAL  ANNTTAL  BENEFITS ,     $  18,085 

go  Derivation  of  Quotients 

Now  to  marshall   such  factual  data  as  we  have  assembled  heretofore,, 

Tabulation  is  shown  on  the  following  page* 
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HIGHWAY  PROJECT  ANALYSTS 

Location  of  project MONTANA   County  CARTER 

Description  of  project        ~  EKAL4.KA  ~-  SYKES  BRIDGE 

Highway  number FAS  No.  323      ___Highway  system  "  FA  SECONDARY^ 

Length 18„5  Miles      Date  of  analysis__  MARCH  1946 

Iar  =  I 5,966    Kx     s  10QQ       \f         

Ca  =  %  15,934 K2     S  445/5,120  :   O0065     2/ 

Bn  =  | 12,965 Ks     a     0oQ5/0a2Q  Z   0o25      z/ 

Bf  =  $ 5,120 K2K3   a  0oQ35  x  0025  s  Qo02   4/ 

KiCa-  I 1-^2K3  8  ^  1»00  -  0»02  =  0,98 

Qs^Tar/K! Cft=  5,966/15,984  s  0o375 ^  __ 

QBn=Bn/Kl  C»=   12,965/15,984  =  0.81 _ 

QBfsBf/K1  Cp=     5,120/15,984  s  0o52 _____ 

Q»  a:QQ.K2K^QBf»   0o375  -  0.02  x  0,32  =   0.375  -   0.005  a   0037 ___ 

Qc=0o707   (Qs/QBn/QBf)(l-TrC2K3)  s  0C707   (0o375  /  0.81  /  0.32  x  0.98) 

=  0.707   (0o375  /  0081  /  0o315) 


=  0.707  x  1050 


=  le06 


l/  The  constant  K_^  represents  the  Pro  Rata  cost  chargeable  to  Road  User 
funds,   the  Gasoline  License  Tax  Levy  in  this  case. 

2/  The  constant  K2  represents  the  proportion  of  the  total  fuel   savings 
which  derives  from  the  diverted  traffic.     By  reference  to  the  tabulation  of 
Mileage  Element  Savings  and  extending  on  the  basis  of  the  distribution 
factors  shown  on  the  tabulation  of  Traffic  Benefits,  we  find  that  the   fuel 
function  benefits  accruing  to  the  diverted  traffic  are  $455.00.      This  figure 
divided  by  the  total  of  the  fuel  function  benefits,    Bf  gives  the   resultant 
0o085. 

3/  The  constant  K,  represents  the  ratio  of  fuel  tax  to  the  total   cost 
of  fuel. 

4/  By  combining  the   constant  K2K3  we  arrive  at  a  measure  or  percentage 
factor  showing  the  relative  decrease  in  revenues  on  adjoining  highway  systems 
which  occurs  by  reason  of  diverting  traffic  to  the  new  routing0 
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5/  Qs  represents  the  solvency  quotient  -   if  it  were  1,00,   annual  revenues 
woulcPbalance  estimated  annual  expenditures?     In  this  case  the  solvency  quo- 
tient is  0o375o     Estimated  revenues  do  not  balance  estimated  expenditures  by 
an  appreciable  sum  -  at  first  glance  we  would   say  the  routing  is  not  feasible 
economically  speaking*     But  the  highway  picture  involves  a  whole  lot  more 
than  mere  comparison  of  income  and  expenditures •     There  are  benefits  which 
accrue  to  the  road  user  which  have  an  important  bearing  in  the  matter.     These 
benefits  expressed  as  quotients  hereinafter,   -when  added  to  the  solvency 
quotient  express  a  gross  financial   solvency  which  in  this  case  moves  the  con- 
templated construction  onto  the  profit  side  of  the  ledger,, 

&/  and  ij  QBn  Qb-p  represent  the  benefit  quotients,  non-fuel  and  fuel 
respectively a  Noxe  that  these  benefits,  in  this  case,  are  1.13  times  the 
annual   estimated   capital    costs*. 

8/    Q's  is  a  corrected  solvency  quotient  -  the  Ekalaka-Sykes  Bridge 
section  if  built,   and  thus  entered  in  the  Montana  highway  picture  will  act 
to  decrease  the  revenues  of  those  routes  from  which  traffic  is  diverted. 
Q' B  represents  the  net  solvency  of  the  proposed  improvement  in  respect  to 
other  parts  of  the  highway  systems 

9/   Qq  represents  the  composite  quotient,,     Heretofore  we  have  determined 
financial   solvencies.,   now  we  compare  benefits  with  revenues  to  determine  the 
feasibility  or  desirability  of  the  route,,     In  this  particular  case  the 
benefits  are  in  excess  of  revenues,   to  indicate  that  the  road  user  will  not 
only  accumulate  funds  (as  listed  the  tabulation  of  Traffic  Benefits)  to  pay 
his  taxes,   but  have  some   "little  profit"  left  over.     By  virtue  of  the 
composite  solvency  1.06,   this  section  of  the  routing  from  Ekalaka  to  Sykes 
Bridge  is  justified  from  an  economic   stand  pointo 

20  EKALA.KA-RIDGETCAY;   Oiled  Surface  18„5  miles,    Gravel   Surface  16e5 
miles,    total  travel-distance  35 o0  miles „ 

a,  Annual  Cost  Calculations 

When  we  consider  this  proposal  for  construction  from  Ekalaka 
over  Sykes  Bridre  and  thence  to  Ridgeway,   we  find  traffic  volume  over  the  latter 
mentioned  interval  to  be  less  than  100  vehicles  per  day  per  mile,   hence  this 
section  will  be  brought  to  gravel   surface  standards  with  a  commensurate  decrease 
in  construction  costs  per  mile.      Tabulation  of  estimated  costs  is  as  follows: 

Re-grading,    9„5  miles  ©  $1,500  per  mile.oo©©oo©oeooo  000000..   $14,250 

Grading,    25c5  miles  ©  $4,000  per  mileeo»coooo«>©ooooeoo«,ooooo$102,000 

Gravel  Base  and  Surface,    35  miles  @  $3,500  per  mile<,o©  ooooo  O$122,500 

Major  Drainage  Structures,   bridges 

2  Steel,    200  feet  ©  $150  per  lineal   foot $30,000 

11  Timber,    660  feet  ©  $100  per  lineal  foot.c. oo.oo   $66,000 

Minor  Drainage  Structures,    25„5  miles  ©  $800. .ooooo. 000000.   $20,400 
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Oiled  Surface,    18„5  miles  ft  $2,000  per  mile0c 


ooooooooooo 


•  o  o •  *37fl  000 


Right s-of~Way,  9o0  miles  ft  $500  per  mileoooeooo 
1605  miles  ©  $400  per  mile 


ooooooooooooo 

OOOOOOOOOOOOOOOOOOAO 


$4, 500 
$6,600 


Engineering  and  Administration 

Grading,  gravel  and  oil  9„0  miles  ft  $1,000  per  mileoooo  $9,000 
Re-gravel  and  oil  9e5  miles  ft  $600  per  mile00ooooooooo.  $5,700 
Grade  and  gravel  16.5  miles  ft  $800  per  mile0oo©oooooooo  $13,200 

i5rXClge  S,  O  fo    0 1   <p»70,  UUU  ooooooooooo  ogoooooooooo»«oqooooo©    "I  '■*,  oUU 


SUD— *G0tal.  ooooooooooooooooooooooooo  sP^OO,  J7  OU 

/  10%  for  contingenciesc o» o o © o o o o o oo o o ooo o oo o o o o  $43, 595 


Total  construction  charges,  35  milesooooooooooooeoooooooooooo$479,545 

These  items  along  with  extensions  to  arrive  at  an  annual  construction  capital 
cost  and  an  estimated  annual  maintenance  cost  are  listed  hereinafter© 


Location  of  project 


ANNUAL  COST  CALCULATIONS 
MONTANA  County 


CARTER 


Description  of  project 


EKAIAKA-RIDGEWAY 


Highway  number       FAS  No0   323 
Length 35o0  miles 


Item 

Rights  of  way,  easements,  etco 

Clearing,  grading,  etc. 

Pavements  and  surfacing: 

Type  Gravel,  Base  &  Surface 
Type    Oil   Surfacing 

Structures: 

Type  Major,  2  Steel 

Type  Major,  11,  Timber 

Type  Minor 


__Highway  system   FA  SECONDARY" 
Date  of  analysis   MARCH  1946 


CAPITAL  COSTS 

Net 

Interest 

Amorto 

Annual 

Cost 

Rate 

Terio  d 

Capital  Cost 

$     11,100 

-M- 

20  yrso 
n 

$       712 

116,250 

7,452 

Loo  o  o  o  o 


Engineering  &  Administration 
/  10^  for  contingencies, • 

X  o     J-  O  \>&X     S-ililucL  x     Cex]3 1  wi  x     CO  au  ooooooooooooooooooooooooooeaooaoo     **5^-'^  *  <5^* 


122,500 

37, 000 

30,000 
66,000 
20,400 
32,  700 
43fi595 


7,852 
"2757T 

1,923 
4,230 
l,3p8 
2,096 


2,794 


MAINTENANCE  COSTS 
20  Total  annual  maintenance  cost  35o0  miles  ft  llOOoOO 
TOTAL  ANNUAL  COSTS  (1  /  2) 


$  3,500 
$34,  239 
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bo  Average  Daily  Traffic,  1960 

(1)  Local  Traffic 

With  the  extension  of  construction  to  Ridgeway,  there  is  a 
commensurate  increase  in  the  "new"  travel- distance  along  -with  the  possibility 
of  increased  interior  diversions,.  Existing  traffic  -which  will  divert  from 
the  EKA.LAKA- CHALK  BTJTTES-RIDGEWAY  routing  will  be  increased  by  a  small 
addition  of  diverted  traffic  from  the  EKALAKA-SYKESBRIDGE-CAPITOL-ALBION- 
ALZADA  routingo  A  summary  of  the  local  traffic  along  with  specific  informa- 
tion in  reference  to  travel-distance  "old"  and  "new"  is  as  shown  on  page  310 

(2)  Diverted  Traffic 

In  the  amount  shown  in  sub-paragraph  (2)  page  1SP  with  the 
exception  that  this  traffic  is  effective  over  37  o^  of  the  total  length  of 
the  routingo 

c.  Annual  Revenues 

Annual  income  accruing  to  the  Ekalaka-Ridgeway  section  as  of  I960, 
is  as  set  forth  on  page  320 

d0   Time  Element  Savings 

As  per  tabulation  which  follows: 

HIGHWAY  PROJECT  ANALYSIS 

Time  Element  Savings 

Location  of  project  MONTANA County CARTER 

Description  of  project EKALAKA-RID GEWAY  ___ 

Highway  number         FAS  No0   323  Highway  system       FA  SECONDARY 

Length 35o0  Miles Date  of  analysis      MARCH  1946 

Local  Traffic         '  Diverted  Traffic 

®  3702^ 
Annual  Traffic  Volume  New  Old  New  Old 

Private  Passenger  cars  (per  year)  39g457      

Trucks,   light  (per  year)0ooooo oo o  31 , 974       

Trucks,  medium  (per  year)oooooooo  ^ J5fl_512       ____________    

Truokso   heavy  (per  year)0oooooooc  5^ 87T"    

lO*CaX  So  oooooooooooooooooo»»»  "U,  uC\J         ___________ 

Private  Passenger  Cars 

Average  speed  (miles  per  hour)0oo  36 o 3  3203  

Distance   (Miles)ooooooooooooooooo  24 0 3  25035  ___________  ___________ 

Time   (hours  per  trip)oooo.'oooooo.  0o669  0.785 __ 

Time  savings  per  vehicle.ooo 0 # .. .  0o116 

Value  of  savings   ($/vehicle-hour)  $0o60  

Annual  traf f i c  volume oooooooo.o.o  39,457' 


i-OTJal  Sooooooooooopoooooo*.**  $        fa,   ' -:0  ____________ 

Trucks,    light 

Average  speed  (miles  per  hour)00o  33  o  3               29 o 3    

Distance   (miles). ooo»  .ooo»«»»  »o  ■  ■  24 0 3      25o35  __________ 

Time  (hours  per  trip )•_••. .••...•  0o730             0o865 

Time  savings  per  vehicle. 0.135  

Value  of  savings  (ft/vehicle- hour)  ^0oB6r    

Annual  traffic  volumeoo.oooo o..o»  31__974 


-i-0"GftX  Soooooooooooooooooooooe  dp   (1*6 yO<J 
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( cont'd  on  page  33) 
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Local- Traffic  Diverted  Traffic ^37, 2% 

Truck s„   Medium  New               Old  New               Old 

Average  speed  (miles  per  hour)oo.  29 P 5           25.5         

Distance   (miles )o  ooooooo  •• » *  a » .  o  <>  24 »5            ~5o 55       __ 

Time  (hours  per  trip)oo.o«»»oii»»«  0.829         lo002    

Time  savings  per  vehicle00ooo eoo«  0ol73  

Value  of  savings  (#/vehicle-hour)  $1017     

Annual  traffic  volume- e.  ■  0 .  •• . •  «o  3,  212          __ , 

Totalsoo  «• » . . . » .  o  * . .  o oo  $>       650         $32           __ 

Truck  go   Heavy 

Average  spied    (miles  per  hour)«..0  26 o_3n _         22,3         

Di stance  (mile s 5 (i.oocojeo.B  2403           25  o  55                       . 

Time  (hours  per  trip)c»o<ioo»o...o  0.924         1-137     

Time 'savings  per  vehicle000oo cooo  0o213 

Value  of  savings   (#/vehicXe»hour)  """    $1.47     

Annual  traf f i c  volume 00oooooo»ooo  59 877         __ 

J-  OtaX  Soooooooooeoooaoeooooeo  $     lg  OrrvJ               ___________  *■*•■*••*•                                                . 

Total oooEach  Category 0 0 o o o o o  $  8-948                                 <807           

TOTAL  ANNUAL  TIME  ELEMENT  SAVINGSeco«»oo q»»  |  9.755 


e„  Mileage  Element  Savings 

As  per  tabulation  which  follows: 

HIGHWAY  PROJECT  ANALYSIS 

Mileage  Element  Savings 


Location  of  project  MONTANA ___  County         CARTER 

Description  of  Project^  EKALAKA-RIDGEWAY 

Highway  number         FAS  NoTTST  ^~~  Highway  system       FA  SECONDARY 

Length  35 o0  Miles  __Date  of  Analysis"  MARCH  1946 

Local  Traffic  Diverted  Traffic 

@  5702# 
Distance  New  Old  New  Old 

Length  (miles ) oo o  oc  . ooooos «.  o » »»&  o  oo  24-5  25<>35 

Distance  saving  (miles)«oo»o ooooooo  lo05 

Average  annual  traffic  (tons).ooooo  267, 520 
Annual  traffic  saving  (ton-mi0)u 00 o  280,686 
Co st  ( */ton=»mile ) o.eoooooooo.ooeo.o  $0oQ178 


Totals  ooocoo»»ooooooooooo»eo«o  fj    4g996     ___________  T    _B  ^ 

Surface 

Roadway  surface  typeooooooooooooooo       0ol67    0.25 

Saving  coefficient, 0«»»€>ooooooi>.o©0   0.083  _____________  __________ 

Avere  annual  traffic  (ton-mio)ooooo  G9 776,562   

Saving  ($/ton~mile)0©©ooooooooooC  <> »  $Qo00"l5 


10"CaJL  Soooooooooeooeooooooooooo        $    — v/j  JLOO  _______________ 

Alignment 
Curvature  ratings oooooooooooooooooo      504     3o7    _________ 

Points  improvementoooooeoo oo o o o o o © •       1 o 7   . 

Saving  (point- 1 on-miles )o •  oooooooo ollt120gl5£) 


Saving  (l/point-ton-milejo » »« o o . » o o      fOoOOOl 

1 0"fca  iSooooooooooeooooooooooooo.       *J-,  1.L  fa ___________  iff-iO 

Total oooEach  Category0 © o o o o o o »     $16g  275         $2, 201 

TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGSoo ,, 0 . ,e >0 oo. «, . ..f  18.474 
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f0   Traffic  Benefits 

As  per  tabulation  herebelow0 

HIGHWAY  PROJECT  ANALYSIS 


Location  of  project           MONTANA 
Description  of  project                     EKAIAKA- 

Traffic  Bei 

County            CARTER 
RIDGEWAY 

lefits 

Highway  number             FAS  No"o 
Length 

mi: 

Item 
Distance  savings 
Roadway  Surface  Savings 
Alignment  Savings 

Total  Mileage  Savings 

323 
Leage  Element 

$7,154 
110,182 

11,138 
$18,474 

Time  Elemen 

High-way  system       FA  SECONDARY 
Date  of  analysis  MARCH  1946 

Factors 

Fuel             Non-fuel 

Function         Function 

38%                $2,719        ,        $4,435 

44%                  4,480                  5,707 

50%                    $569                    $569 

$7,768               $10,706 

Type  of  Traffic 
Passenger  cars 

t  Savings 

Annual 

Value  of 

Time  Savings 

I         3, 325 

Trucks^    light 

3,797 

Trucks,  medium 

682 

Trucks,    heavy 

1,951 

Total  Time  Savings 

$          9,755 

Re  cap  illation  of  Annual  Benefits 

Total  Fuel  Function  Benefits $       7,768 

Non-fuel   function       (Mileage  element  factors  $  10, 706 
benefits  (Time  element  factors         f     9,755 

Total  Non-fuel  Function  Benefits __  I  20,461 

TOTAL  ANNUAL  BENEFITS __  $  28,229 

G.  Derivation  of  Quotients 

Pertinent  data  are  presented  as   sho-wn  on  the  tabulation  herebelow: 

HIGHWAY  PROJECT  ANALYSIS 

Location  of  project MONTANA County CARTER 

Description  of  project  EKALAEA- RIDGEWAY 


High-way  number       FAS  NoT"~323                                  High-way  system     FA  SECONDARY" 
Length 3500  Miles  Date  of  analysis"    MARCH  19"4T 

Iar'=  $         8,386 K^  =  loOO 
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(Derivation  of  Quotients  cont'd) 
Ca     =   $ 34,  239 K2         »     840/7,768  =  0.11 


Bn     ■   $  22,179 K3  a      0.05/0.20  =0.25 

Bf     -   $  7,768 K2K3     «     0.11  x  0.25  =   0,03 

Kl<3as   $  34,  239 l_K2Kyg     1000  -  0.03  =  0.97 

QS=I &r/Ki Cfa~  8,386/34,239  a  0.245 _____^ 


QBns  Bn  Al  Cas  20,461/54,239  =  0o60 


Ogf^Bf/Kl Ca=  7,768/34,239  ■   0o225 


Q»  ss Qs»K2KgQBfs     0,245  ~  0,03  x  0o225  =   0.245  -  0.005  =  0,24 
Qc=0o707   (Qg/Qnn/Q^(l»KgK3)«  0o707   (0,245  /  0o60  /  0.225-x  0,97) 

=  0,707  (0o245  /  0o60  /  0.22) 


s  0,707  x  lo065 


s  0,75 


Here  we  note  the  effect  of  the  decrease  in  traffic  volume  along 
with  the  high  cost  of  bridge  construction  in  that  the  composite  solvency 
quotient  drops  from  1.06  to  0,75, 

3*  3KALAKA-ALBI0N  ROAD:   Oiled  Surface,    18,5  miles?  gravel   surface, 
19,5  miles;   total  travel-distance,    38,0  miles0 

a.  Annual  Cost  Calculations 

Details  of  construction  costs  are  as  follows: 

Re-grading,    9,5  miles   @    $1,500  per  mile.oo, ,  oo,, .  <, , » ,,. . . ...   $14,250 

Grading,    28,5  miles  @  $4,000  per  mile0oo0 , , , » ....... o«,,., ,,.$114,000 

Gravel  Base  &  Surface,    38,0  miles  @  $3,500  per  mile.. ....... .$133,000 

Major  Drainage  Structures,   bridges 

2  Steel,    200  feet  @  $150  per  lineal  foot,,,,,,, ,,,,... ..   $30,000 
13  Timber,    780  feet  @  $100  per  lineal  foot.,,,..,,,, $78,000 

Minor  Drainage  Structures,    28,5  miles  @  $800  per  mile., ,.,,,,   $22,800 

Oil  Surface,  18,5  miles  @  $2,000  per  mile...., $37,000 

Rights- of- Way,  9  miles  @  $500  per  mile,,,,,,,,,,,.. ,,,,. »,,,,  $4,500 
19,5  miles  ©  $400  per  mile,,,. ••  $7,800 
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Engineering  and  Administration 

Grading,  gravel  and  oil,  9.0  miles  0  $1,000  per  mile..  $9,000 
Re- gravel  and  oil,  9,5  miles  ©  $600  per  mileooeccooooo  $5,700 
Grade  and  gravel,  1905  miles  ©  $800  per  mile000 .00 ... .$15,600 

Bridges,   5/0  01  ^108,0000  0  0  o  o  o  oo  .  o  o  eo  oooo  o  o  oocoooo  o  o  c  e  o  $5^400 

OU  D-—  uOXa  J.  ooooo.ooaoooooooooooc.oeo   »p4/f,UDU 

/  10^  for  contingenciesocooooooooooooooooooo oooo  $47, 705 

Total  construction  costs,  38.0  milesoocoeoo » « o 00 0 oooo ••••< •  $524,755 

These  figures  are  condensed  in  the  tabulation  which  is  presented 
herebelov/-  to  arrive  at  an  annual  capital  cost  which  comprehends  application 
of  interest  and  maintenance  charges. 

ANNUAL  COST  CALCULATIONS 

Location  of  project     M OJ-ITANA County CARTER 

Description  of  project       EKALAKA- ALBION  ROAD 

Highway  number      FAS  No,  323         ^Highway  system   FA  SECONDARY 
Length        38 e0  Miles  Date  of  analysis  MARCH  1946 


CAPITAL  COSTS  Annual 

Item                   Net  Interest  Amorto  Capital 

Cost  Rate  Period  Cost 

Rights  of  wayfl  easements*,  etc*      $  12, 300  3|$  20  years  $  789 

Clearing,  grading,  etcc             128,250  ~^~               "  8,221 
Pavements  and  surfacing s 

Type  Gravel  ,Base  feSurface  '    ,133,000  "       "  8, A25 


.-l_ 


Type     Oil   Surfacing                             '    37v000     __      "  ,"  2,572 
Structures: 

Type     Major,    2  Steel 50, 000  "  "  1.923 

Type     Minor,    13  timber  78, 000"  "  "  5,*000 

Type     Minor  22,800  "  "  1,461 

Engineering  &  Administration  0  *.  35, 700  "  "  2,288 

/  10$  for  contingenciescoooooooo  47, 705  "  "  3,058 

J.  o     J-0"taJ[     annual     Capital     COSt  o  ooocooooooooooooooooooooooocooo  jrgS,  Oof 

20   Total  annual  maintenance  cost     38 o0  Miles  ©  $100 0 00  $  3,800 

TOTAL  ANNTTAL  COSTS  (1  /  2) $37,457 

b.  Average  Daily  Traffic,  1960 

(1)  Local  Traffic 

Data  in  reference  to  traffic  volume  and  travel-distanoe  are 
shown  on  page  37 „ 

(2)  Diverted  Traffic 

Diverted  traffic  in  the  amount  shown  in  the  first  analyses 
will  be  effective  over  40o4^  of  the  total  routingo 

Co  Annual  Revenues 

Revenues  will  accrue  in  the  amount  shown  on  page  38 0 
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d„  Time  Element  Savings 
As  shown  herebelowo 


HIGHWAY  PROJECT  ANALYSIS 


Time  Element  Savings 


Location  of  project 


MONTANA 


Description  of  project        

Highway  number  __  FAS  No'.>   323 

Length  38 o0  Miles 


County 


CARTER 


EKALAXA-ALBION  ROAD 


Annual   Traffic  Volume 


«CC>    »   0   o   u>   o  * 
OOOOOOOCOCQO 

oooooc  *  © 

le-hi 

00**COOOOtt 

©  o  o  «  »  •  e 


0 

o  C  0 


cocoooa  woococoooo 

0©00>QC«Oi»«C 


High-way  system  FA  SECONDARY 
"Date  of  analysis  MARCH  1946 

Diverted  Traffic 


Private  Passenger  cars  (per  year) 
Trucks^  light  (per  year)ooeeooooc 
•Trucks,,  medium(per  year jooooooooo 
(rucks*  heavy  (per  year )  o  o .  o  c  o  o » . 

-•OoUiSo  C   O   O   C   O  O  «   C    •   9    9    t»   (d    •   c    «    ft   O    «    CO 

Private  Passenger  Cars 
Average   speed  ""(mi  lee  per  hour),,  oo 
Di  stance  (Mil es ) o o . « . 
Time   (hours  vs*  trip) 
Time  savings  per  vehicle*. 
Value  of  savings   ($/vehicle-hour) 
Annual  traffic  volum 

Truck sD    light 
Average   speed"  'miles  per  hour)COe 

Time  (hours  per  trip  )00oooooo  <>*<..  o 
Time  savings  -per  vehicle****  ■..*,  •* 
Value  of  savings  ($/ vehicle-hour) 
Annual  traf f i c  volume .coocc**..*. 

■*■  OTS  ISoooooooooooooooooo 

Trucks,   medium 
Average   speed  (miles  per  hour)00 
Distance   (miles) 00o  o**  *.o  a  •  * 
Time   (hours  -p^^  trip )eooo*«o«**.. 
Time   savings  per  vehicleooo«o«o©o 
Value  of   savings   (ft -Vehicle-hour) 
Annual   tra f f i c  volume Uoooc..*o,»oo 

J-  O  Oci  i  S  O  O  0  c    o  e  •  «    «    C0OOOOOQOOOGO 

Truck  g0  h ea vy 
Average  speed~l[miles  per  hour)ooc 
Distance  (miles) 
Time  (hours  per  trip)*, 
Time  savings  per  vehicle* 0 0 oo« 00» 
Value  of  savings  (f/vehicle-hour) 
Annual  traf f i c  volume Oooooocoo.oc 

x  OX  RlSooo  oo  ooooooooftooooooo  o 

Total oo .Each  Category 0 0<.«.e 
TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS,, oo 


Local   Traffic 

New  Old 

40,917 


3,358 
6,095 


83s 


51.2 


56  o  3 

24T85 


26o0 


0*684  0.805 


0ol21 


40,917 


$2,971 


33*3 


24*85 


29*3 
26o0 


0*746 


0.887 


0.141 


|Q086 
"  35',142 
$     4,019 


29o3 
24c  85 
0.848 
0o180 
~fl7T7 


25*5 
26*0 
lo028 


3P358 


$707 


26  o  3 


24*85 

0o945" 


22*3 
lo"l66 


0o221 

HT47  " 


6^095 

v;  ."so 


6  40o4^ 
New  Old 


#629 


T34" 


TT20" 


$875 


o  o  «  *  ft  *  &   •o«eoooo«v 


10,552 
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e.  Mileage  Element  Savings 
As  shewn  herewith. 

HIGHWAY  PROJECT  ANALYSIS 

Mileage  Element  Savings 

Location  of  project         MONTANA  ' County         CARTER 

Description  of  project SKALAKA- ALBION  ROAD  

High-way  mrniber FAS  No0    323 Highway  system     FA  SECONDARY 

Length 38  o0  Miles Date  of  analysis"  MARCH  1946 

Local  Traffic  Diverted  Traffic 

&  40. 4# 
Distance  New  Old  New  Old 

Length  (miles)oo .ooooo© ooooooooooo  24.85  26  oO 

Distance  saving  (miles ) <>o  o  »•••  . ». .  1015       

Average  annual  traffic  (tons)ooooo        277,301  *  "  "  ' 

Annual  traffic  saving  (ton-mi. ).oo       318,896       " 

Cost   ($/ton-mile)ooe o ooooo o coo oo oo  $0o0178  

1 0  i.  8.  J.Soooooooooooooooooo*.eoo         |     5fo'D  "     cf  343 


Surface 

Roadway  surface  typeoooooooooooooo      0o169     0.251  

Saving  coefficient. ooooooo « o.ooooo      0.082 

Aver0  annual  traffic  ( ton-mi c  ).ooo  7,  209,  896""        "        "  "~~~~~""~~ 

Saving  ($/ton-mile)oooooooo..o0. ..     j 0.00146 

lOXa  J.  So  o  o  o  o  o  o  o  o  o  o  o  o  o  «  o  a  .  .  .  •  •  .         ?    10,  beb  vl-^ 

Alignment 
Curvature  rating. .... .a..o ... ....o  5.5  207 

Points  improvement.. o o o o o o o « o •• o • •  208  

Saving   (point-ton-miles). 20,187,709""    ^^ZZZ    ZZZZZ       ZZZZZ 

Saving  (^/point- ton-mile) $0.0001  

Totals • $  2,019    $28     

Total,, .Each  Category. o. o«. ..  $18, 221    $2, 390     

TOTAL  ANNTTAL  MILEAGE  ELEMENT  SAVINGS. . .  0  o .  •  o  e  o  a . .  • .$  20,611 

f.  Traffic  Benefits 

Non-fuel  benefits  and  fuel  benefits  are  allocated  as  shown  here- 
belowo 

HIGHWAY  PROJECT  ANALYSIS 

Traffic  Benefits 

Location  of  project MONTANA County CARTER 

Description  of  project        EKALAKA  -  ALBION  ROAD 

Highway  number FAS  No.  323 Highway  system   FA  SECONDARY 

Length 38o0  Miles Date  of  analysis  MARCH  1946 

E 
Mileage  lement  Factors 

Fuel        Non-fuel 

Item  Function      'unction 

Distance  savings #8,0X9   38#  $  30 047      j  4,972 
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(Traffic  Benefits  cont'd) 


Alignment  savings 


Item 
ce  savings         $10, 545 

44  o  5% 

50% 

Factors 

Fuel 
Function 
$       4,693 

Non-fuel 
Function 
5,852 

ings                          2,047 

1,023 

1,024 

ge  Savings         $20,611 

Time  Element 
Type  of  Traffic 

Passenger  cars 

f       8,763 

Annual 
Value  of 
Time  Savings 

$     3, 600 

11,848 

Trucks,    light 

4,111 

Trucks,  medium 

741 

Trucks,    heavy- 

2,100 

Total  Time  Savings 

I  10,552 

Recapitulation  of  Annual  Benefits 

Total  Fuel  Function  Benefits 

Non-fuel   function  (Mileage  element  factors  $     11,848 
benefits  (Time  element  factors         I     10,552 


t  8,763 


Total  Non-fuel  Function  Benefits 
TOTAL  ANNUAL  BENEFITS 


$22, 400 


$31,163 


go   Derivation  of  Quotients 

Almost  identical  -with  that  shown  on  the  next  previous  analysis* 


Location  of  project 


HIGHWAY  PROJECT  ANALYSIS 
MONTANA County 


CARTER 


Description  of  project 
Highway  number 
Length 


EKALAFA- ALBION  ROAD 


FAS  Noo  323 


Highway  system  •  FA  SECONDARY 


38o0  Miles 


Date  of  analysis    MARCH  1946 


Iar  = 


K]V 


8,988 


Ca     s  |  37,437 


Bn     =  t  22o400 


Bf     a  ♦  8,765 


37,437 


_K1 


K2 


K 


-K2K3 


=     loOO 


913/8,763=  0,105 


3  =     0.05/0.20  =  0.25 


0ol05  x  0.25  =  0o025 


l-K^X*  s     1.00  -  0.025  «  0.975 
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(Derivation  of  Quotients  cont'd) 

Qs=Iar/KT Cn=         8,988/37,437  s  0.24 

QBn^Bj/Kx Cfl."        22,400/37,437  "  0.60 

QBrzBf/Ki  Cfl»  8,763/37,437  =  0.235 

Q'  BBQa-KpKBQRfF  0o24  ■  0.025  x  Qe235  «  0,24  -  0,005  =  0.235 ^ 

0^0.707   (jQg/QBn/OBf   (l-K2K3)  =.  0.707   (0.24  /  0.60  /  0.235  x  0.975) 

=  0.707   (0.24/o.60/o.23)        


Z  0.707  x  1.07 


-   0.755 


4.  SKALAKA-ALZADA  ROAD;   Oiled  Surface  18.5  miles.    Gravel   Surface  30.0 
miles,    total  travel-distance  48.5  miles. 

.+. 
a.  Annual   Cost  Calculations 
Details  of  construction  costs  are  as  follows: 

Re-grading,    905  miles  ®  $1,500  per  mile0oe». oo. ooo. »• •e«««« •   $14,250 

Grading,    39  miles  ©  $4,000  per  mile.o.  ..o. ..  . O$156,000 

Gravel  Base  and  Surface,   48.5  miles  @  $3,500  per  mile..... . .$169, 750 

Major  Drainage  Structures,   bridges 

2  Steel,    200  feet  6  $150  per  lineal  footo©. ...... ......   $30,000 

16  Timber,    960  feet  0  $100  per  lineal   footoo.oo.oooo.oo .   $96,000 

Minor  Drainage  Structures,    39  miles  @  $800  per  mile. ........   $31,200 

Oiled  Surface,    18.5  miles  @  $2,000  per  mile............. .  o  o.   $37,000 

Rights-  of -Way 

9  miles  @  $500  per  mileoeoooooo. .ooeoooe. o.o •• .oo... «e.  ?4, 500 
30  miles  @  $400  per  mile..  00.  ... .....o $12,000 

Engineering  and  Administration 

Grading,  gravel  and  oil  9  miles  @  $1,000  per  mile......  $9,000 

Re-gravel  and  oil  9.5  miles  @  $600  per  mile0o. ....... ..  $5,700 

Grade  and  gravel  30  miles  ©  $800  per  mile. $24,000 

Bridges,  5%   of  $126,000.. o.. o.... oo. . .. ..... ••• . •••••••   $6, 300 

SUD— total ooooooooooaooooao...... "by D,  'UU 

/  10%  for  contingencies. ooooooooooo.»oo...»»e.  *59, 570 

Total  construction  cost,  4805  milesooooooooo«o.ooooooo«..«$655,  270 
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These  data  are  condensed  in  the  tabulation  which  is  presented  here- 
below  to  arrive  at  an  annual   capital   cost  -which  comprehends  application  of 
interest  and  maintenance  charges© 

ANNUAL  COST. CALCULATIONS 

Location  of  project  MONTANA      County CARTER 


Description  of  project BKALAEA-ALZADA  ROAD 

Highway  number FAS  No.   323 Highway  system  FA  SECONDARY 

Length 48 a 5  Miles __Date  of  analysis         MARCH  1946 

CAPITAL  COSTS  Annual 

Net               Interest  Amort 0  Capital 

Cost  Rate  Period  Cost 

Rights  of  way,    easements,   etc                    $  16p500  2kr%  20  yrs»  I  1,057 

Clearing,    grading,    etcQ                                     170, 250  "  "  10,913 
Pavements  and  surfacing; 

Type     Gravel  Base  &  Surface                 169,750  "  "  10,881 

Type            Oil   Surface"                                 37,000  """""  "  2,372 
Structures: 

Type  Major,    2  Steel 30, 000  "  "  1,923 

Type  Major,    16  ?inber~                             96,000  """  """"  6,154 

Type  Minor 31„  200  "  "  2,000 

Engineering  &  Administration  00  0                    45, 000  "  "  2,884 

/  lOfo  for  contingencies 59,570"  "  "  3,819 

J_  o      lO*C9.1     9.1*11115  ft  I     CQ.pl.  ufiLx     COST  ooooooooooooooooe*oo*o«*o««ooo*oo«oo»  <w  ^  C  ^  Uv/O 

2Q  Total  annual  maintenance  cost  48 0 5  miles  @  $100o00 %   4,850 

TOTAL  ANNUAL  COSTS  (l  /  2) $46,853 

b0  Average  Daily  Traffic,  1960 

(1)  Local  Traffic 

Tabulation  of  local  traffic  in  terms  of  volume  and  travel- 
distance  is  shown  on  page  440 

(2)  Diverted  Traffic 

Effective  in  the  amount  of  51057o  in  so  far  as  travel-distance 
and  volume  are  concerned. 

Co  Annual  Revenues 

We  can  expect  revenues  in  the  amount  shown  on  page  45. 

d.  Time  Element  Savings 
Tabulation  as  follows: 

HIGHWAY  PROJECT  ANALYSIS 

Time  Element  Savings 

Location  of  project MONTANA  County CARTER 

Description  of  project EKALAKA.-ALZADA  ROAD  

Highway  number FAS  No0  323"       %ghway  system    FA  SECONDARY 

Length 48 0 5  Miles  Date  of  analysis   MARCH  1946 

(cont'd  on  page  46) 
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Local  Traffic  Diverted  Traffic 

@  51. 6$ 

Annual  Traffic  Volume  New                 Old               New               Old 

Private  Passenger  cars  (per "year)  43,125       

Trucks,    light   (per  yearjooo.,.,...  34,967       ZZZZZZ    ZZZZZ 

Trucks,  medium  (per  year)000oo0. .  3,504       

Trucks,   heavy  (per  year),ooo»...»  6,424                       *                    ' 

lOoal Soooooo.oooo.oo..  ..«•*•  88, 020 

Private  Passenger  Cars 

Average  speed  (miles  per  hour) . . •  36.6           32Q4 

Distance   (MilesJ.ooooimoo 25,45          26 0 4         

Time   (hours  per  trip)O0000o.  o  ..  . .  0.695         O0815                          ZZZZZI 

Time   savings  per  vehicle0ooo. o s  • .  0,120  

Value  of  savings   (f /vehicle- hour)  $0.60     "~~~~~~ 

Annual  traffic  volume© O0 000» ... oe  45,125       

10 XaX  Soooooooooooos.oooooooo  W        3, 10 O                                                       $oL3 

Tracks,,  light 

Average  speed  (miles  per  hour)...  35.6     29.4    

Time(hours  per  trip)... .  0o75"7         0.898                      '    ^~~]ZZZ 

Time   savings  per  vehicle. .. .. 0 . «c  0.141                                              

Value  of  savings   (i/vehicle-hour)  $0 " 8i3                                                ZZZHZ 

Annual   traf f i c  volume .oco.......  34,967       

lOCai  Soo.oo0ooo.o.»«..»o..eo  s?     tt,  C^L/                                                           -vl  1  u 

Trucks,   medium 

Average   speed   (miles  per  hour)o..  29.6            25 „ 4         

Distance   (miles)oooooooooooo  o...  o  25<>45          2604 

Time   (hours  per  trip).ooo» .  o.o. . .  0.860         1.0 39                     ~    ^^~ 

Time   savings  per  vehicle. ., ... . ..  0.179  

Value  of   savings   ( I/vehicle-hour)  $1017                                                

Annual  traffic  volume. 00 .. . .. .. . .  3,504 


iOTalS  ooo.oo«aoo..e.*oooo*.o  sf         '  34  s?44 

Trucks,    heavy 
Average   speed   (miles  per  hour)000  26.6  22.4         

Time   (hours  per  trip )00oo.oooo.oo  0.957         1.179  ~*    

Tine   savings  per  vehicle. . oo o oo. .  0 . 2*2*2  

Value  of  savings   ($/vehicle-hour)  $1.47     

Annual  traffic  volume00o 0 . ...o .. .  6,424       

ICCal  Soooooooooooooooooooo.o  <jp        dp  (jyt)  ylO^ _____ 

Total oo .Each  Category. o. ... .        I  10,175"  $1,119         

TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS..  0. ....... f  11,294 

e0  Mileage  Element  Savings 
Tabulation  as  follows: 

HIGHWAY  PROJECT  ANALYSIS 

Mileage  Element  Savings 

Location  of  project MONTANA County CARTER 

Description  of  Project  EKALAKA-ALZADA  ROAD 

Highmy  number FAS  No.    525 Highway  system       FA  SECONDARY 

Length 48.5  Miles  '  Date  of  analysis"  MARCH  1946 
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Distance 

L.'Gng'fcn     \THi  103  Jooooo9oodoooooooo.«o 

Distance  saving  (miles)oococ « e o ooo 
Average  annual  traffic  (tons),, <><.*. 
Annual  traf  f  i c  saving  ( ton-mi  • )  0  <.  • 

COS*t     \  ?/"fcon"TTliI  e  Joooooooo..*.«.o.o 
-1-0  "Cai  oooooooooa.oooooo.ooeooo 

Surface 
^oadway  surface  type0ooooooo  o  oo  ooo 
Saving  coef f iciento oooooooooooo. •» 
Aver0  annual  traf f i c  (ton-mi 0 ) o  o a o 
Saving  ( $/ton~mile ) ooo.o.oo....... 

»0"Cai  ooooooo.oooo.eooooooooeo 


(Mileage  Element  Savings  cont'd) 
Local  Traffic  Diverted  Traffic 

@  51o6# 


New 
25045 

0o95 
292,424 
277,  805 

7Jqo_qi78 

\     4,945 


O0I66 
0.181 
7,719,794 
0o00144 
$11,117 


Old 
26*4 


New- 


Old 


$2.993 


0.-247 


W 


5.9 


Alignment 
Ou rva oure  rating oooooooooooeoo«»oo 
Points  improvement*  0.000000000.... 
Saving   (point- ton-miles) 0 000000  a  0 .    24, 703, 341 
Saving   (*/poirit-ton-mile)00 0000 000 


207 


3o2 


Total 


000000000000000000000900 


OoOOOl 
2,470 


Total  o  o  o  oEach  Category $  7.8,552 

TOTAL  ANN7JAL  MILEAGE  ELEMENT  SAVINGS.. 


$36 
$3,053 


O«*0OOOOO*»O«O 


.$  21,585 


f0  Traffic  Benefits 

Allocating  non-fuel  benefits  and  fuel  benefits  in  the  proportions 
advanced  by  the  Oregon  Highway  Department  we  have  results  as  follows: 


HIGHWAY  PROJECT  ANALYSIS 


Location  of  project 


MONTANA 


Description  of  project^ 
Highway  number 
Length 


County 


Traffic  Benefits 


CARTER 


EKALAKA-ALZADA  ROAD" 


FAS  No0  323 


48»5  Miles 


Highway  system__ 
"Date  of  analysis 


FA  SECONDARY 
March  1946 


Mileage  Element  Factors 


Item 


Distance  savings 

Roadway  surface  savings 
Alignment  savings 


|7,958        ZB% 


.1.141  45, 


$2,506        50% 


Total  Mileage  Savings         $21.585" 

Time  Element  Factors 

Type  of  Traffic 

Passenger  cars 

-47- 


Fuel 
Function 

\  3,016 
5,069 
1,253 


$       9, 338 


Non-fuel 
Function 

I     4,922 
6,072  " 
1,253 

$  12,247 


Annual 
Value  of 
Time  Savings 
3,908 


(Traffic  Benefits  cont'd) 

Trucks,    light $  40358 

Trucks,  medium  778 


Trucks,   heavy 2,250 


Total  Time  Savings $11,  294 


Recapitulation  of  Annual  Benefits 
Total  Fuel  Function  Benefits $  9,338 


Non-fuel  function  (Mileage  element  factors  $     12,247 
"benefits  (Time  element  factors         $     11, 294 


Total  Non-fuel  Function  Benefits $23,541 

TOTAL  ANNUAL  BENEFITS . $32,879 

go  Derivation  of  Quotients 
Tabulation  as  follows: 

HIGHWAY  PROJECT  ANALYSIS 

Location  of  project MONTANA County  CARTER 

Description  of  project  EKALAKA-ALZADA  ROAD  

Highway  number FAS  No0   323        ~      Hjghviay  system       FA  SECONDARY 

Length 4805  Miles  __Date  of  Analysis  MARCH  1946 

Iar  =  $ 10,062 _  K-,  s  loQ0         


Cfi     =  $  54,830  K„  =  1,165/9,338  Z  00125 


Bn     ■  $  23,  541 Kg  s  0o05/0o20  s  0o25 

Bf     =  $ 9,338 _J-2^Z      s  °°^25  *  °°25  s  °°°3 

KiCa=   $ 54,830 ___1-K2K~  s  1„00  -  0o03  »  0o97 

Qs=  Iar Ax C>=     10p 062/46,  853  s  Q0215 

QBn=BnAi Ca=     23,541/46,853  -  0o50 

QBf=  Bf /Kx Ca=       9, 338/46,853  =  Oo 20 

Q»  gSQg-K^QBf     Q.215  -   0.03  x  0.20  «  00215  -  0,005  =  0o2I 

Q»0.707   (Qs/QBr/QBf(l-K:2K3)  s  0o707   (   00215  /  0o50  /  0o20  x  0.98) 

=  0o707   (0o215  /  0.50  4  0ol95) 


0.707  x  0o91 

0.645 

-48- 


Note  drop  in  over  all  solvency  as  a  circumstance  of  decreased  traffic 
volumes  as  the  analyses  carry  the  routing  closer  to  the  southerly  section  of 
the  county.  As  a  matter  of  fact  this  interval  determines  or  locates  the 
split  between  local  traffic  proceeding  north  to  or  through  Ekalaka  and  that 
traffic  which  proceeds  in  a  southerly  direction  bound  for  or  through  Alzada. 

50  EKALAKA- HAMMOND;  Oiled  Surfacep  1805  miles5  Gravel  Surface  47„5  miles 
total  travel-distance  66  miles, 

a0  Annual  Cost  Calculations 

Construction  costs  are  summarised  as  follows:  - 

Re-grading,  9.5  miles  ©  $1,500  per  mile0ooooocooooooo«o©oooooeo  *  14,  250 

Grading,  56,,5  miles  ©  |4,000  per  mile0oo©oooo  oooooooooooooooooo$226,000 

Gravel  Base  and  Surface,  66  miles  ©  $3,500  per  mile0eooo oooooo ©$231, 000 

Major  Drainage  Structures,  bridges 

2  Steel,  200  feet  ©  #150  per  lineal  footoo .  oe  ©•  o. .  •  000  ooo  e  $30p000 
20  Timber,  1,200  feet  ©  |100  v^r   lineal  footoooooocooo ooooofl 20,000 

Minor  Drainage  Structures,  5605  miles  ©  $800  per  mile©oo<»  oooooo  $45>200 

Oiled  Surface,  1805  miles  @  $2,000  per  mileoooocooooooooooooooo  $37,000 

Rights- of -Way 

♦?    miles    ®    IjpOOO    per    mlleoceooooooooooooooooooooo  oo  oooooo  ooo        sP^tf  OOO 

^t i  o o  miles  ©  $400  per  mileoooooooooeoooooo*  oooocoooooo  oooooo  $iy,000 

Engineering  and  Administration 

Grading,  gravely  and  oil  9  miles  @  $1,000  per  mile0o©o©ooo  $9,000 

Re-gravel  and  oil  905  miles  ©  $600  per  mileooooooooooooooo  $5,700 

Grade  and  gravel  4705  miles  ©  $800  per  mileooooooooooooooo  $38,000 

"riag©S,     D/o    Of    <$15C,  OOOo  o  o  o  c  o  o  o  o  o  o  o  ©  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o       $7,  500 

>5UiO«tO wal  o  o  0  0  o  o  o  o  o  o  e  o  o  o  o  o  a  e  •  «  e  o  «  e  o  o  o  o  ■£  'O  f  ,  I.  OO 

<£   10%  for  contingenciesoo o  o  o  o  o  o  o  o  o  o o  oo  •  o  ooo  o  oo  oo  o  ©  $78,715 

Total  construction  cost,  66  miles.oo ooooooo. .ocooo ooooooo oooo$865, 865 

These  data  are  summarized  and  extended  in  the  tabulation  presented 
herebelow  to  arrive  at  an  annual  capital  cost  which  comprehends  an  interest 
charge  and  maintenance  costso 

ANNUAL  COST  CALCULATIONS 

Location  of  project MONTANA County   CARTER 


Description  of  project    BKAIA KA-K&1M0ND 

Highway  number FAS  No0  325       "  Highway  system   FA  SECONDARY' 

Length 66o0  Miles ~    [T>ate  of  Analysis  MARCH  1946 
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(Annual  Cost  Calculations  cont'd) 


Item, 

Rights  of  "way,  easements,  etc0 

Clearing,  grading  etc 

Pavements  and  surfacing: 

Type  Gravel  Rase  &  Surface 
Type  "oil  Surface"  __ 

Structures: 

Type  Major  2  Steel 

Type  Major  20  Timber 

Type  Minor |    

Engineering  &  Administration0 c  o 

/  10$  for  contingenciesoocooooc 

lo  Total  annual  capital  costoo 


CAPITAL  COSTS 
Net 
Cost 

123,500 

IBoTgso' 

231, 000 

37„000 


Interest  Amort 0 
Rate    Period 
20  yrs. 


30, 000 
120,000 
45,  200 
60, 200 
78,715 


"tr 


Annual 
Capital 

Cost 
$1,506 

15,400 

14,807 
2,S7g 


1,923 

7^692 


oo«oaecoooascaaccoocoo*ooococooooo 


2e  T0tal  annual  maintenance  cost 
TOTAL  ANNUAL  COSTS  (l  /  2) 


66o0  miles  6  #100o00 


2,897 

3,859 

5,046 

I  55,502 

$  6,  BOO 

$  62,102 


b0  Average  Daily  Traffic,  1960 

(1)  Local  Traffic 

Tabulation  of  local  traffic  in  terms  of  volume  and  travel- 
distance  is  shown  on  page  51  e 

(2)  Diverted  Traffic 

Effective  over  7002$  of  the  length  of  the  total  routing© 

Co  Annual  Revenues 

Tabulation  as  shown  on  page  52© 

d.  Time  Element  Savings 
Tabulation  as  follows: 


HIGHWAY  PROJECT  ANALYSIS 


Location  of  project 


MONTANA 


Description  of  project 
Highway  number 
Length 


FAS  Noo    323 


Time  -"lenient  Savings 

County       CARTER 

MOOT) 

Highway  system  FA  SECONDARY 


66.0  Miles 


Annual  Traffic  Volume 
Private  passenger  cars  (per  year) 
Trucks,    light  (per  year)oo 
Trucks,  medium  (per  year) 
Trucks,    heavy  (per  year) 


Total s 


cooooo o 

00000*00 
OOOOOO*** 


oc»ooooooooooo»o»  ••••o 


Local  Traffic 


New 

51, 100 

41,409 

4,179 

7,611 
104, 299 
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Date  of  analysis     March  1946 

Diverted  Traffic 
6  7002# 
Old  New  Old 


(cont'd  on  page  53o) 
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(Time  Element  Savings  cont'd) 
Private  Passenger  Cars  New  Old  New  Old 


Average  speed  (miles  per  hour)o  oooo  37 08           3307 

Distance  (Miles)ooocoooo  oooo  oo  o»o  »<>  27 0&  28 0 45       

Time   (hours  per  trip  Jooooooac.oo  •«  o  0*730         0o844    

Time  savings  per  vehicleoooo io  00114  ___ 

Value  of  savings  ($/vehicle-hour)0»  $0o60    __ 

Annual  traffic  volumeoooa ooo ■•■  o • » o  51fl 000       

Total  oooeooooooooooooooooo»»o  V        5g495  _____ fflpUgQ 

Truck s8  Light 

Average  speed  (miles  per  hour) oo ooo  340 8  ^    30 » 7^ 

Distance  (miles)ooo co oooooooo .ec. .  o  2?c6     28«4o 

Time  t^ours  per  trip) ooo ooo oooooooo  0o793    0o927 

Time  savings  per  vehicleooooo  ooo  ooo  0 o  1 34  __________ 

Value  of  savings  ($/vehicle-hour)oo       f0o86  

Annual  traffic  volumeoooooooo oooooo  41 g 409 


JL  V  A    —*  J.    J.     .*.  N/  ~  V*  jb  ******  ^^VVWV/VVWW     —     wvw     —     _■  jj  _ j. i      i       [in- 

^Otaloo  OO  O  O  O  O  O  O  t>  O  O  O  0  0  oo  oooo  o  o  o              *         *tg    I   I  £  __________  * 

30o8     2607    __ 

27 _ 6     28o45 


Truck  s^  Medium 

Average  speed  (miles  per  hour)ooooo  3008     26P7 

Distance  (miles)oooooo oooo oooo oooo o  2706     28Q4 

Time  (hours  per  trip ) ooo oooo. ,  . O»oo  0o896    lo066  __ 

^ime  savings  per  vehicle0oo»oo«o»  •  •  _________  ___-_-_—-—-  _____-——-— 

Value  of  savings  (f/vehicle-hour)oo       $lol7  

Annual  traffic  volume ooooooooooooo©  4g XT  9   __________  

Total  ooooooooooooooooooooooeoo  S?       OOl                 ___________  " 

TruckSp   Heavy 

Average  speed  (miles  per  hour )o oooo  2708            23o7 

Distance   (miles)ooooooooooooooooooo  2706           28045 

Time   (hours  per  trip) oooooooooo oooo  0o993         lo200    

^ime  savings  per  vehiclec ooo oooooo.'  0o207  ___________  ________ 

Value  of  savings  ($/vehicle-hour)oo  ?lo47     _ 

Annual  traffic  volumeoooooooo ooo ooo  7g 611       

•l-Otal ooooooooooooooooooooooooo       .    #        <->t  oLO          _________  „ 

TotalooooEach  Categoryoo.o. «o o  $  11,414  $1,522 

TOTAL  ANNTTAL  TIME  ELEMENT  SAVTNGSoo.o ooo I  12B936 


e*  Mileage  Element  Savings 
Tabulation  as  follows: 

Mileage  Element  Savings 

Location  of  project MONTANA County CARTER 

Description  of  Project EKALAKA- HAMMOND 


Highway  number     FAS  No0  323 highway  system   FA  SECONDARY 

Length  66o0  Miles'  Date  of  Analysis  March  1946 

— Eocal  Traffic     Diverted  Traffic 

@  70o2# 
Distance       •  New       Old      New      Old 

Length  (miles)oooooooo»oo oooo oooo*        __    28045 
Distance  saving  (miles) oo ooo oooooo 
Average  annual  traffic  (tons)ooooo 
Annual  traffic  saving  (ton-mio)ooo 
Cost  (#/ton-mile) 


'O0©0»»00O0»0O«    ©    «0 


0o85 

346,,  524 

294,545 
00017i 
$     5^  243 

\    Try       WW** — _n__.  __  v    /   _V  V  ~ 7   V  ~    —    W    V   v    v    ■»    — rv—     —     —    w  —  ________________________  —____— ■«-_•——> ___——■ ■— — » 

Total  ooooooooooooooooooooo*  •  o  ^____2_flZl__.      ___________  _--8 
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Surface 
Roadway  surface  type0 ooooooooooo 
Saving  ooef f i  cient o  o  o  « o  o  §  o  o  o  o « . o 
Aver,  annual  traffic  ( ton-mi O)oo 
Saving  (*/ton-mile ) ooooooooooooc 

lOt^aJL  oeooooooeeoooooooooooo 

Alignment 
Curvature  ratingoooooeoooo oo e « oo 
Points  imp ro vein ent o o ooooooo,»ooeo 
Saving  (point-ton-Hiiles)ooo  oeooo 

XOXS.X  o*oooooooooocooooeoooo 

Total  o  o  o  .Each  Category,, « <,  0  c 
TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS 

f0  Traffic  Benefits 

Tabulation  as  follows: 


(Mileage  Element  Savings  cont'd) 
New      Old       New      Old 
0ol47     0o219 


0o072 

9,858,608 

0.0013 

$12,816 

T33 

7o0 

305 

3.5 

34,505,128 

t        3,450 

149 

*     21,509 

$4,154 

ooooo**«*o« 

o  o  o  e  o  o  s?     60,000 

Location  of  project 


HIGHWAY  PROJECT  ANALYSIS 
MONTANA  County 


Traffic  Benefits 
CARTER 


Description  of  project 

Highway  number 

Length      66 o0  Miles 


ETC  ALAKA- HAMMOND 


FAS  Noo  323 


Mileage  El e Trent  Factors 


Highway  system  FA  SECONDARY 
"Date  of  analysis       MARCH  1946 


Item 


Distance  savings 


Roadway  surface  savings 
Alignment  savings 


$9g315 
11 2, 849 


38# 
50 . 5% 


f3~499" 


7^T 


Total  Mileage  Savings! 25,665 


Time  Element  Factors 


Type  of  Traffic 

Passenger  cars 

Trucks,    light 

Trucks,   medium 
Trucks,    heavy 


Fuel 

Function 

|        5,540 

6,489 

1,750 

I     11,779 


Annual 

Value  of 

Time   Savings 

$     4»588 

4,952 

891 


Non-fuel 

Function 

5,775 

6,360 

1,749 


$     15,884 


2,525 


Total   Time  Savings 


$  12,936 


Recapitulation  of  Annual   Benefits 
Total  Fuel  Function  Benefits-  


$     11,779 


Non-fuel  function(Mileage  element  factors     $     13,884 
benefits  (Time  element  factors  $     12,936 

Total  Non-fuel   Function  Benefits 

TOTAL  ANNUAL  BENEFITS  


ft     26,820 


*     38 , &y y 
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g.   Derivation  of  Quotients 
Tabulation  as  follows: 

HIGHWAY  PROJECT  ANALYSIS 

Location  of  project MONTANA    County  CARTER 

Description  of  project EKALAK A- HAMMOND 


Highway  number FAS  No,   323  Highway  system         FA  SECONDARY 

Length  66o0  Miles  Date  of  analysis       MARCH  1946 

Iar  =  I  12,564 Jtx         -     1°00 

C       =  $  62„102 __ K2         =     1,589/11,779  =  0ol35 

B-     =  $  26,820  K,         =     0o05/0o20  =  0.25 

Bf     s  $  11,779 „K2K3     s     °«lg5  *  °»25  =     °«°55 

KxCa=   |  62,102 1-K?K?»     1.00  -  0°035  .  0.965 

Qs=  Iar  /KX  Cr«        12,564/62,102     =0.20 


QBna  Bn  Aj  Cfl«        26,820/62,102     =  0.43 

QBfsBf  /Kt  Ca«        11,779/62,102  r     0ol9 

Qt fl-Qs-K2K-Q-,f-        0o20  -  0o035  x  0.19  =   0,20°  0o005  =   0o195 
QcsO.707   (Qs/QRn/0Rf(l-K2K3)s     0*707   (0o20  1  0o43  i  0ol9  x  0.965 


Z     0*707  (0e20  /  0043  /  0.185) 

=  0o707  x  0C815 

=  0o575 

Note  the  small  value  of  the  composite  quotients,   this  despite  the 
fact  that  traffic  volumes  are  increasing  as  the  routing  proceeds  from  the 
Alzada  road  turn-off  towards  Hammond o 

6o  EKALAKA-ALZADA;   Oiled  Surface  46Q5  miles,    gravel   surface  47*5  miles. 

a.  Annual  Cost  Calculations 

Construction  costs  as  estimated  are  summarized  herebelow0 

Re-grading,   905  miles  ©  $1,500  per  raileooooooooo ooo o.o ....  • .. ..   $  14, 250 

Grading,    5605  miles  ©  $4,000  per  mile0ooooooo.oo. .. o.oo o... .. • .$226, 000 

Gravel  Base  and  Surface,   66  miles  ©  13,,  500  per  mileooooo  <>o.o...-f  231,000 

Major  Drainage  Structures,    bridges 

2  Steel,    200  feet©  §150  per  lineal  footoooo. <• $30,000 

20  Timber,    1,200  feet  @  $100  per  lineal   footoooo o . ooo o ».. oo$120, 000 
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Minor  Drainage  Structures,  5606  miles  @  $800  per  mile0ooo  <.»  • ■ 
Oiled  Surface,  18c5  miles  @  $2,000  per  milec 


'0OO3S*«re*0C000tf00O 


Right s-of-Way 

»?  nines  ™  vouu  per  mneoooooooo  o  «ooo  ooo  ©0000000*0000  0000 
4705  miles  @  $400  per  mile< 


7OOOO0dO«9*aOOOO***  OOOOOOO*  C  i  a  •  O  0  3 


Engineering  and  Administration 

Grading,  gravel  and  oil  9  miles  ^  $1,000  per  mile 
Re-gravel  and  oil  9.5  miles  @  $600  per  mile0o 
Grade  and  gravel  4705  miles  9   $800  ner  mile 
Bridges,  5%   of  $150,000o 


OOO000O 

0000*000000 

0000000000000 

OOOOOOO  «OOOOC009<»*CO  •OO900O0O00O 


$45, 200 
$37, 000 


$4, 500 
$23,500 


$9,000 

&5A  700 

$38,000 

$7,500 


SUD—  X)0"Ca  J.  OO0O»OO«»»S«OOO»OO0OOO0OW'Of,lb0 

t  10%   for  contingencies.,  ooooooo  o0..  a00  090  oo<»..o  $78,  715 
Total  construction  cost  94©0  milesooooooooooooooooooooo oooo$865,865 

That  traffic  involved  in  this  particular  analysis  "which  will 
proceed  from  or  to  Alzada  between  that  town  and  Hammond  must  assume  a  certain 
proportion  of  the  unamortized  cost  of  the  original  construction  along  that 
interval,  28  miles0  On  the  basis  of  traffic  volume  it  is  estimated  that  this 
cost  will  be  $76,003,  this  value  when  added  to  the  construction  cost  of  the 
new  work  renders  a  total  construction  cost  of  $941,868  for  the  whole  of  the 
routing  between  Ekalaka  and  Alzada<> 

These  data  are  summarized  and  extended  to  arrive  at  an  annual 
capital  cost  which  comprehends  the  application  of  an  interest  charge  and 
maintenance  costso 

ANNUAL  COST  CALCULATIONS 


Location  of  project 


MONTANA 


County 


CARTER 


Description  of  project 
Highway  number  FAS  NoT 
Length 


EKALAKA- ALZADA 
2T~ 


94e0  Miles 


Highway  system  FA  SECONDARY  ft  FA  PRIMARY 
Date  of  analysis  March  1946 


Item 

Rights  of  way,  easements, 
Clearing,  grading,  etcD 
Pavements  and  surfacing: 


etc. 


CAPITAL  COSTS 
Net 

Cost 
$     23^500 


Lype 


Gravel   Base  &  Surface 
Oil  Surface 


Structures: 

Type     Major     2  Steel 
Type    Major  20  Timber 


Type     Minor 


Engineering  &  Administrationoooo 
/  lO^o"  for  contingenciesooo .  0000  o 
Unamortized  cost  old  consto 00000 


240 „ 250 


231,000 
37, 000 


30,000 
120,000 
45  ,""200 
60, 200 
78, 715 
76,  003 
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Annual 

Interest 

Amorto 

Capital 

Rate 

Period 

Cost 

m 

20  yrso 

$  1,506 

15,400 


14,807 
2,372" 


1,923 
7,692 
2,897 
3,859 
5,046 
4,872 


(Annual  Cost  Calculations  cont'd) 

1.  Total  annual  capital  cost.ooc. « .  o  .  oooo  »<>. ■  o  $  60,  574 

2„  Total  annual  maintenance  cost  66„0  Miles  @  $100o00o...  *  „  q4. 

28o0  Miles  @  I  48p00o.o*  * — -~-32 

TOTAL  ANNUAL  COSTS  (l  /  2) ft  68,318 

b0  Average  Daily  Traffic,  1960 

(1)  Local  Traffic 

Tabulation  as  shown  on  page  58  u 

(2)  Diverted  Traffic 

Diverted  traffic  -will  be  effective  over  100%  of  the  Ekalaka- 
Alzada  routing* 

c.  Annual  Revenues 

Tabulation  as  shown  on  page  59 ^ 

do   Time  Element  Savings 
Tabulation  as  follows: 

HIGHWAY  PROJECT  ANALYSIS 

Time  Element  Savings 

Location  of  project MONTANA County         CARTER 

Description  of  project  EKALAKA~ ALZADA  

Highway  number  FAS  No0   323  &  FA  No  0   25  Highway  System  FA  SECONDARTT"fX~PRIMARY 

Length 94o0  Miles Date  of  analysis       MARCH  1946 

Local  Traffic  Diverted  Traffic 

@  100# 
Annual  Traffic  Volume  New  ,  Old  New  Old 

Private  Passenger  cars  (per  year)  50, 844      _^      _ .___„ 

Trucks,    light  (per  year)o0o.  .oo.o  41,172  '    _____  ________„ 

Trucks,  medium  (per  year)0ooooooo  4,161 

Trucks^  heavy  (per  year)ooooooo<,0  7,556 

IO"Cal  S  oooooooooooooooooooooo        lUOj  'OO 

Private  Passenger  Cars 

Average  speed  Smiles  per  hour ) 0 » o  37P8     3307 

Distance  (Miles)oooooo oooo oo coo 00  27075    28055 

Time  (hours  per  trip),,»«,o.o...«o  0o734  "   Qa847 

ime  savings  per  vehicle© oo.o.. o  0o113  ___ 

Value  of  savings  (^/vehicle-hour)  $0o60  

Annual  traffic  volumeoooooooooooo  50,844"! 


lOv&l  So  o  o  o  o  o  .  o  o  o  .  o  ♦  •  o  o  o  o  o  o  .  o  HP    3,447  $1,  DO  i 

Trucks,   Light  ~~ 

Average  speed   (miles  per  hour)ooo  34a8  30o7         

Distance   (miles)oooooo. .00.000. ••  27D75         28.55 

Time  (hours  per  trip),,,^,,,,,,,,,  0.797         0o930 

Time  savings  per  vehicle0oooooooo  Qa153 

Value  of  savings  ($/vehicle-hour)                  ff0„36                      ' 
Annual  traffic  volume© oo .000.00. .  41,172  *    

OXaJL  00000000000000000000000  hp   4,  1 U  J  %>  tico 
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(Time  Element  Savings  cont'd) 
Local  Traffic  Diverted  Traffic 


Truck sp  Medium 
AveragePspeed   (miles  per  hour)ouo 

Dl.  SX8.n.O©     \  Til  3.  J.  6S]oooocooooo<)ooooo* 

Time  (hours  per  trip)00oooooooooo 
Time  savings-  per  vehicle.  „oooo ■  c  o 
Value  of  savings  ($/vehicle-hour) 
Annual  traffic  volume0oooco ooooo o 

iOT^aX  oooooooooooooooooooooo 

Trucks,    Heavy- 
Average   speed~X miles  per  hour) 
Distance    (miles) ooo 
Time  (hours  per  trip) 
Time  savings  per  vehicle0o ooooo 
Value  of  savings   (f  /vehicle-hour) 
Annual  traffic  volume«,0ooo,  oooooo 

ICCaioooooooooooooooooooooo 

Totaloooeach  category^ oo oc. 
TOTAL  ANTFJAL  TIME  ELEMENT  SAVINGS 


New 
30.8 


tot 

0000006000*000 

O0OOO0'-*COC«0 

o  u 


27075 

0,901 

0o168 

flol7 

4,181 

$ 

818 

27o8 

27075 

0o998 

0e207 

■ 

7S555 

1 

2,299 

$  - 

Old 
2607 
28055 
1*069 


©  100^ 
New      Old 


"|85" 


2So7 

17205 


OOOOOOOOOOOOOOOOOOOSf 


Fl39441 


1298~ 

$2,168 


eG  Mileage  Element  Savings 
Tabulation  as  follows: 


Location  of  project 


HIGHWAY  PROJECT  ANALYSIS 


MONTANA  County 

EKALAFA-ALZADA 


Mileage  Element  Savings 


CARTER 


Description  of  Project 

Highway  number  FAS  No»"~3~2"3  &  FA  No023  Highway  system  FA  SECONDARY  j  FA  PRIMARY 
Length      94 o0  Miles  _Date  of  Analysis   MARCH  1946 

Diverted  Traffic 


Local  Traffic 


ffi  100?2 


Distance 


Length  (miles) 
Distance  saving  (miles) 
Average  annual  traffic  (tons)oo 
Annual  traffic  saving  (ton-mi0) 
Cost  ($/ton«mile)ooooo 


00000000000000000*00 
0000000*000 

o  o  o 
o  o  o 

OOOOOO  OOOOOO 


New 
27c75 


Total 


00000000000000000   OO   OOOO 


Surface 
Roadway  surface  type0ooo* *oo o« *e oo 
Saving  coef ficientoo  oo»*ooooo.oo*o 
AveFo  annual  traffic   (ton-mio )oooo 
Saving   ($/ ton-mile)0oooooooooooo oo 

J-Ctalo  60000090  3   1001000000000 


Alignment 
Gurva'Cure  ratingo  o?ooo oooo  oooo  oooo 
Points  improvemento ooooooooooooooo 
Saving  (point-ton-milesoo oooo ooooo 
Saving ( f/po  int- ton-mi le)oooooooooo 

XO"CaX  ooooooooooooo**ooooo**o 

Total o o  o>  o each  category0ooooo 
TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS,  o  o  0  o  o  o  o  e  o . .  •  0 
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0, 

,8 

Mi, 

1 562 

275., 

550 

*0< 

,0178 

f 

4, 

906 

0, 

,147 

0, 

,073 

9, 

837£ 

,245 

,0013 

$T2~ 

7c 

,0 

3< 

,S 

34, 

430, 

358 

Jo, 

,0001 

f 

3, 

443 

r 

21, 

137 

Old 

28  o 


New 


Old 


55 


0o220 


3o5 


Wl  800 


f  27,054" 


127 


Tfo 


$5D917 


fo   Traffic  Benefits 

Tabulation  as  follows: 

HIGHWAY  PROJECT  ANALYSIS 

Traffic  Benefits 
Location  of  project MONTANA  County CARTER        


Description  of  project EKALAKA-ALZADA  _  

flighway  number  FAS  Noo   523  &  FK~W7~2Z~     " Highway  ~S~ys~t em  FA  SECONDARY  &  FA  PRIMARY 
Length  94 o0  Miles  -Date  of  AnalysTs*"MARCH  1946 

Mileage  Element  Factors 

Fuel  Non-fuel 

Item                                                                 Function  Function 

Distance  savings _J£l0,706     ZB%         $  ^    4, 068  $     6,638 

Road-way   surface   savings                 1JAd33A jfoYffi                604S2  6a  353 

Alignment   savings "  5,513"  50??                  1,  756  1,757 

Total  Mileage  Savings _\.$2?7®fe  $     ^*~5.°,s.,.,        "  I  14,748 

Time  Element  Factors 

Annual 
Type  of  Traffic  Value  of 

Time  Savings 

Passenger  cars  $  5,004 


Trucks,    light  4,937 


Trucks,  medium  903 


Trucks,   heavy  2,597 


Total  Time  Savings  13,441 


Recapitulation  of  Annual  Benefits 
Total  Fuel  Function  Benefits  $  12,306 


Hon- fuel  Function     (Mileage  element  factors  f  14,748 
Benefits  (Time  element  factors         $  13,441 


Total  Non-fuel  Function  Benefits  $  28,189 


TOTAL  ANNUAL  BENEFITS t  40,495 


go  Derivation  of  Quotients 
Tabulation  as  follows s 

HIGHWAY  PROJECT  ANALYSIS 

Location  of  project MONTANA  County  CARTER 


Description  of  project EKALAKA-AL7ADA 

Highway  number  FAS  No0    523  &  FA  No.   25     Highway  System  FA  SEC0NDARY&  FA  PRIMARY 
Length  94~e0  Miles  H5ate  of  Analysis     MARCH  1946        __ 

Iar  s   t         15, 349  K,  *        loOO 


-  x 


Ca     =  %         68, 318 Kg  s        2,263/12,306  =  0.185 
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(Derivation  of  Quotients  cont'd) 

Bn     »  $       28,189 K_  s     Q.Q5/o,20  s  0o25 

Bf     a  $       12, 306 K2K3       ■     0.185  x  0e25  =  0»045 

KrC  =   $       68,318 1-K2K3  "     leOO  -   0.045  8  0.955 

Qs=Tar Al Cfts         15,349/68,318  «  0.225 

QBnsBn/K1  CaS  28,189/68,318  =  0.415 

QBf  r  Bf  A}  Ca=  12,306/68,318  =  0.18 : 

Q'  s=Q  -KgKsQm-   0.225  -  0oQ45  x  0.18  s  0o225  -  0.01  s  0o215 

Qc=0 . 707 ( Qg/QBn^^f  ( l-KPK?)a  0o707(0.225  /  0.415  /  0,18  x  0o955) 

=   0.707   (0.225  /  0.415  J  0.17) 


=  0.707  x  0.81 


=  0.57 


Note  the   small  value  of  the  composite  quotient  -which  comes  about 
by  reason  of  high  construction  costs  along  with  the  accumulation  of  generally- 
small  benefit  values© 

Bo  EKALAKA-ALZADA;   Federal  Aid  Secondary,    80.5  miles  via  Sykes  Bridge, 
Capitol  and  Albion.      This  routing  has  its  advantages  insofar  as  road  service 
is  concerned  because  it  taps  the  populous  areas  of  Carter  County  along  the 
Little  Missouri  River  and  affords  a  convenient  outlet  to  Camp  Crook,    South 
Dakota,   -which  is  a  trading  center  for  the   "plains"  area  in  that  vicinity0 
The  principal  dra-wback  to  designating  the  routing  as  a  part  of  the  secondary 
system  is  the  fact  that  the  road  ranges   so  far  east  of  an  equally  populous 
area  between  Belltower  and  Ridgeway.      Three  analyses  will  be  presented  here- 
with to  show  the  routing  in 'terms  of  its  economic  wortho 

1.  EKALAKA-SYICES  BRIDGE;    Oiled   Surface,    18o5  miles0 

a.  Annual   Cost  Calculations 

Annual  Capital   costs  for  this  section  of  the  Ekalaka-Capitol- 
Albion-Al zada  routing  will  be  identical  to  thos  listed  in  Analysis  A,    sub- 
section l,a,   that  is,    $15,984  to  include  interest  payments  and  maintenance 
charges*. 

b0  Average  Daily  Traffic,   I960. 

Traffic  values,    local  and  diverted  will  be  the  same  as  those 
listed  in  Analysis  A,    sub-section  l,b. 

Co  Annual  Revenues 

These  values  will  be  the  same  as  those  listed  in  Analysis  A 
sub-section  l,c0 
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do  Time  Element  Savings 

These  values  are  somewhat  less  in  the  aggregate  than  those  set 
forth  in  Analysis  A8  sub-section  1,  d,  although  those  benefits  which  will 
develop  in  the  interest  of  diverted  traffic  are  about  $200  in  excess  of  those 
cited  in  the  first  instance,.  This  comes  about  by  reason  of  the  fact  that  the 
Ekalaka-Sykes  Bridge  section  of  the  route  comprises  23$  of  the  whole  in  this 
case  and  1907?°  in  the  first  instance,  (Analysis  A,  sub-section  1,  d)0  With 
respect  to  the  local  traffic  we  find  that  the  route  length  is  shorter  by 
13<>5  milesp  (94c0  ~  8005)  hence  the  trip  distance  for  each  vehicle  considered 
in  the  analysis  is  proportionately  shorter c  Accordingly  we  find  lesser 
individual  distance  savings  in  each  case  along  with  lesser  values  of  travel 
distance  both  "old"  and  "new",  the  time  consuming  variables  in  each  equation* 
These  particular  variables  when  taken  in  combination  with  a  constant  traffic 
value  produce  lesser  values  in  time  savings  as  shown  in  the  tabulation  which 
follows  hereinafter© 


Location  of  project 


Description  of  project 

Highway  number_       FAS  llo'< 
Lengthy 


HIGHWAY  PROJECT  ANALYSIS 


MONTANA      Count  y__ 

EKALAKA-SYKES  BRIDGE 

— — a 


Time  Element  Savings 
CARTER 


"323 


T875  Miles 


ighway  system   FA  SECONDARY 
"Date  of  analysis"  MARCH  1945     "" 
Local  Traffic     Diverted  Traffic 


OOO  ooooooooo 


o    o   ©    tt    © 


Annual  Traffic  Volume 
Private  Passenger  cars  (per  year) 
Trucks,    light   (per  year)0©o©ooooo 
Trucks,   medium  (per  year)oooooooo 
Trucks,   heavy  (per  year)<,©0 ooooco 

•!•  Oua ISoo   00O0«O0O9OOOO0OOO000 

Private  Passenger  Cars 
Avera ge  speed  (miles  per  hour ) 0 o  e 

1/1  SuS.il  C0      ^MllCS  Joo  OOOOOOOOOOO  O  9  ©  o 

Time  (hours  per  trip), 
Time   savings  per  vehicleoooo, 
Value  of  savings  ($/vehicle~hour) 
Annual  traffic  volume©©©0oo QO oo o© 
Value  of  time  savingSoooooo o oo.oo 

1 0"C  a  JL  Soooooooooooooooooooooo 

Truck sg   Light 
Average  speed  (miles  per  hour)00o 
uis xance  ^mxies /oocoooooooooooooo 
Time  (hours  per  trip )©e ooooooooo© 
Time  savings  per  vehicleoooo o©oo. 
Value  of  savings  ($/vehicle-hour) 
Annual  traffic  volume. oo. .  .. . . . .. 

Value  of  time  savings . oo.oooo.oo. 

i  OT>R  J.  Soot    •«o«*«»«    ♦OOOOOCJCOO 

Trucks,  Medium 
Average  speed  (miles  per  hour)... 
ujl stance  ^mx i es ) o o o  ooooo » . •  •  •  o « . . 
Time  (hours  per  trip )„ o o o o o . . oo.© 
Time  savings  per  vehicle00©oooo. . 
Value  of  savings   ($/vehicle-hour) 


New 

31  g  755 

jSS^JJSO^ 

2, 591 
_4,7_09_ 
64, 605 


56  ©9 
21  o0 


Old 


32  c  8 
21.35 


0o569 


Oo082 
|0o60 


51,  755 

'♦     1,562 

3309 
21  oO 
0o619 
0o097 
10.86 


25, 550 


f      2,131 


29  09 


21o0 


0.702 


0.126 
$1.17 


0.651 


2908 
21o35 


0o716 


25P8 
21c  35 

0o828 


New 
1,861 

176 
' 43_ 

110 
2,190"" 

41,5 
155o5 


Old 


41o5 
227o0 


3o747 


5.470 


U723 

?0e60 


1,861 
$1,924 


$443,    2  3?T 


3805 
155.5 


38.5 
227.0 


4o039 


57896 


1.757 
"|0086 


176 
$266 

$61,    23/T 


24.  5 

3H2I 

4.507 
2.073 
II  ©17 


34,5 


227.0 


6.580 
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Truck S;  Med ium ( cont ' d  ) 
Annual  traf  f  i c  relume 0  o  o  <, , » . 
Value  of  time  savingSooo oo = * 
Total 


(Time  Element  Savings  cont'd) 


0   O  O  0  C  0  o 


<*    4    O    O    0 


O  O   C   0 
C    O  O    Q 


Truck s 0   Heaw 


i  o  o  o 

'oooooooocc^«©.-oco 

'ooooocooo 


Average"  "speed  (miles  per  hour 

Distance   (miles) 

Time   (hours  per  trip) 

Time  savings  per  vehicle 

Value  of  savings   (f/ vehicle-hour) 

Annual  traffic  volume0ooo      .  o. 

Value  of  time  savings©  <,?    0        .  .  . « 

_  0T&  JlOOOOOCOOOOOOO  l  o  «  o  o 

Total o 3 « 0each  category 0 
TOTAL  ANNUAL  TIME  'ELEMENT  SAVINGS,,,,, 


Old 


$  1,080 


O $  iOw 


84  „ 

J§£1 


v  o  o  e  o  o  o 


c  c  o  *  *>  ' 


5^773 


31, 

,5 

227, 

,0 

7, 

,206 

,0% 

Mileage  Element  Ss  rings 

As  brought  out  in  the  next  preceding  discussion  these  values 
are  sonv.     Less  than  those  cited  in  Analysis  A  sub- section  1,  e9  by  reason 
of  lesser  trip  distance  savings  in  connection  with  local  traffic©  In  regard 
to  the  diverted  traffic  we  find  as  s,e-c  forth  in  the  discussion  sub- section  d; 
Time  Element  Savings,,  that  these  values  are  considerably  higher  by  reason 
of  the  fact  that  the  Ekalaka«Sykes  Bridge  section  comprises  a  larger  prop- 
ortion of  the  route  length  as  a  ■whole© 


HIGHWAY  PROJECT  .ANALYSIS 


Location  of  project 


MONTANA 


Description  of  Project 
Highway  number       FAS~No'< 
Length       18  ©5  Miles 


County 


Mileage  Element  Savings 
CARTER 


EKALAKA  _-  SYEES  BRIDGE.         

TST    """Highway  system  FA  SECONDARY 


'  of  analysis_ 
Local  Traffic 


MARCH  1946 

JTver^ed  Traffic 


Di  stance 

JjQTlgCn.     fyTR.x  i  ©&  J  u  u  o  Q  a  c  c  o  ooooooo*.  o  e  c 

Di  stance  saving  (mi Les ) ooooooeoo. 
Average  annual  traf  f i  c  ( tuns ) ,,  c  a  - 
Annual  traffic  saving  (ton-mi. 
Cost  (^/ton-mile )©ooooooooooooo«c 
Annual  sa ving oooeoooooooooooooooo 

XO  XaX  03000©©00000000<>OOdO*OC 

Surface 
Road-way  surface  ty})e0o.<< 
Saving  coefficient© ooo 
Aver©     annual  traffic   (ton-mi e) 
Saving   ( i/ton-mi 1 e ) 
Annual   Savingooo oooooo 


OOPOOOOOO 
OOOOCOOOH'JO 


New 
21o£_ 

TSToH 


Old 


0ol6 

"oToT 


••   4,5767T79~" 

ocoooooooooo^o  HrO  o  OO 1 0 

000*9000  000 


Total© 


COOOOrtOOv'    OCOOO«»0«    *    9    V   O 


I      7, 322 


0o25 


New 
155©5 


Old 
227o0 


■  o<~' 


5,146 
367^9S9_ 

"TO © 01 96  " 

1T7659,,    23^' 


Oo075         0,077 

£,002        _ 

lrI6Bnl42     " 

$6.00004 


"TTT7~23^  " 
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Mileage  Element  Savings  (cont'd) 


Alignment 
L/Urvauure  ra oxng© owooooooococ  ooo«o 
Points  improvement, ooo.ooooooo..*. 
Saving  (point-»ton-miles)ooooo  ..... 
Saving   (l/po:nt»ton-mile)e0o  e0oOUo 

AtHTUS.  X     SSL  VXTl^  ooooo»»ocoo»o  o,e  •  o  o  o  o  • 

X  O  T/8.  X  OOOOQ    '-0»»00©    O   O    •    •    O   ©    i'.    0     -'  '    *    o 

Total „ . . „ each  category*,  o  o  o o  o 


TOTAL  ACTUAL  MILEAGE  ELEMENT  SAVINGS 

f0  Traffic  Benefits 

Tabulation  as  follows 

HIGHWAY  PROJECT  ANALYSIS 

Location'  of  project      MONTANA  County 

Description  of  pro;? eat " "WOMK^Sy^ES^RITlCE   " 

Highway  number  FAS  No l   523 

Length        18 D5  Miles 


New 
5o3 

Old 

3.5 

Hew 

10 

Old 
9.4 

1.8 

0.6 

8P  237,  66  2 

700,885 

fbobboi 

— — - 

|0 „ 0001 
~W 
ll6,  23% 
f:  1,686 

,167 

t     824 
1  9,481 

0  O  O  O  ff   1  I( 

ooooo  oooooo 

Traffic  Benefits 
CARTER 


Highway  system   FA  SECONDARY 


Date  of  Analysis 
Mi  1  eage  El ement  Fa, c t o r  s 


MARCH  1946 


Item. 
Distance  savings 


12,994 


Roadway  surface   savings 
Alignment  savings 


7,333 


W 


Fuel 
Function 

38^       $     1,138 
TZ^Wo 


Total  Mileage  "SavingF"     "WT^'TW 


"Wo 


3;,lTT 
"T20" 


Non-fuel 
Function 


t  1*856 


Time  Element  Factors 


«    "476T5~ 


f  6,492 


Type  of  Traffic 


Passenger  cars 
Trucks,,   light 
Trucks,  medium 
Trucks*   heavy  ~ 


Total  Time   Savings 


Annual 

Value  of 

Time  Savings 

$        2, 005 
j       2",  1ST- 

f~~~ *Tf"2~ — " 

€ZH2EZ 

$       5, 773 


Recapitulation  of  Annual  Benefits 
Total  Fuel  Function  Benefits 


S  4, 675 


Non-fuel  function   (Mileage  element  factors  $  6,492 
benefits       (Time  element  factors    $  5,773 


Total  Non-fuel  Function  Benefits 
TOTAL  ANNUAL  BENEFITS 


3  12,265 


$  16,940 
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g„  Derivation  of  Quotients 
Tabulation  as  follows; 

HIGHWAY  PROJECT  ANALYSTS 

Location  of  project MONTANA County CARTER 

Description  of  project  EKALAKA-SYKES  BRIQtai'     

Higlmay  number FAS  No,  523  Highway  System  FA  SECONDARY" 

Length 18„5  Miles       Date  of  analysis   MARCH  1946 

Iar  "  I     5,966 K-j    s  lo00 

Cft     =   |         15,984 K„         «     643/4,675  =  0,14 

B„s   $         12,265  K_         m     0.05/0,20=0,25 

n  ■  ■  ■  '    '  '       '         '  o  ■  *  ■  ■  i 

Bf     s  |  4,675 K2K       ■     0o14  x  0,25  S  0.035 

KxCa=   $         15,984 ^1-K2KS  ■     loQ0  -  QeQS5  =  0,965 

QjSeiayAj  Cfts  5,966/  15,984  =  0,375 


QBnSBn^Kl Ca=       12,265/15,984  s  0o765 


%f"Bf A-  Ca=  4,675/15,984  s  0,29 


Qf  8»qb*K2gg%f*  0o375  -   0,055  x  0e29  Z  0,375  -  0,01  =  0,565 

Qc»0, 707 ( Qs/OBn/QBf ( 2-Kg.ff3 ) ) »     0c707   (0,375  /  0,765  £  0.29  x  0,965) 

=     0,707   (0,375  /  0o765  /  0,28) 


0o707  x  1,42 


=      1,00 


On  reference  to  the  tabulation  we  find  thf  composite  solvency  quo- 
tient to  be  unity,   0o06  less  than  that  -value  which  was  computed  in  Analysis  A, 
sub-section  l,go     This  by  reason  of  lesser  Time  Element  Savings  and  Mileage 
Element  Savings,   the  income  and  cost  factors' being  equivalent  in  both  instances, 

2,  EKALAKA-ALBIONr  Oiled  Surface,   18,5  milesj   Gravel  Surface,   47,5 
milesr  total  travel-distance  66,0  mileso 

a.  Annual  Cost  Calculations 

Since  the  traffic  volume  between  Sykes  Bridge  and  Albion 
will  be  less  than  100  vehicles  per  day  per  mile,   this  section  will  be  built 
to  gravel   surface  standards*    (See  page  iv  of  the  Prefatory  Assembly). 
Estimated  construction  costs  are  as  follows: 

Re-grading,   9.5  miles  <&  $1,500  per  mileoooo,  .  ,0o.. « ,,0 ,  .ooo.  ••  $14,250 

Grading,   5605  miles  ®"  $4,000  per  mile0ooo,,oo<>.ooooooooo<>0.. . .$226,000 
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Gravel  Base  and  Surface,  66„0  miles  ©  $3,500Oooo  oo  .o $231,000 

Major  Drainage  Structures,  bridges 

2  Steel,  250  feet  ©  $150  per  laneal  footooooooooooooo©oo«  $37,500 
9  Timber,  540  feet  ©  $100  per  lineal  footooooooo ooo. ••• ••  $54,000 

Minor  Drainage  Structures,  56c5  miles  ©  $800  per  mileooooooooo  $45,200 

Oiled  Surface,  18e5  miles  ©  $2,000  per  mile00«ooo ooooooooooooo  $37,000 

Rights- of  -Way 

y    miles    ©    <p&00    per   Ulileooooooo  oooooooooooooo  oo  ooooo  ©ooo  oo  $4, OUU 

47e>5  miles  ©  ?400  per  mileooooooooo  oo  oooo  oooo  ooooooooo  oooooo   #19,000 

Engineering  and  Administration 

Grading^,  gravel  and  oil  9e0  miles  ©  $1,000  per  mile©oooo©  $9,000 

Re-gravel  and  oil  -9©5  miles  ©  $600  per  mileooooooooo ooooo  $5,700 

Grade  and  gravel  4705  miles  ©  $800  per  nile,oooooo $38,000 

13ri0.g6S,   O/o     01   Wyi^  bOOoo  OOOOO  *OCO  O  OOOO  O  OOOO  OOO  O  OOOOOO  oooo       V^,  O  '  O 

SUD—  oOtal oooooooooooooooooooooooo  V '  <W,  IfcO 

f°   10%  for  contingenciesoooooo oooooooooo»ooooo»o  $72,573 

Total  construction  costs  66o0  milesoooo ooo . • .ooooo ooooooo ooo  $798,298 

These  data  are  summarized  and  extended  in  the  tabulation  -which 
follows  to  arrive  at  an  annual  capital  costo 

ANNUAL  COST  CALCULATIONS 

Location  of  project   MONTANA County  CARTER 

Description  of  project  EKAIAKA-ALBION 

High-way  number FAS  No0  323>         Highvfay  System   FA  SECONDARY 

Length 66o0  Miles  _Date  of  Analysis   MARCH  1946      "" 

CAPITAL  COSTS  Annual 

Item                  Net  Interest  Araorto   Capital 

Co  st  Rate  Period     Cast 

.Rights  of  way„  easements,  etcQ       $  230500  ifefo  20  years  $  1,506  < 

Clearing,,  grading,  etc0              240, 250  *  "      15,400 
Pavements  and  surfacing? 

Type   Gravel 231,000  "  "      14,807 

2,372 


Type 

Oil 

Structures 
Type 

e 

Major, 

2 

Steel 

Type 

Major,, 

9 

Timber 

Typ« 

Minor 

240, 

250 

231, 

000 

37, 

000 

37, 

500 

54, 

COO 

45, 

200 

5I' 

275 

72, 

573 

■n xr 


ii  ii 

TI B 


ti rr 


2,404 
3,461 


2,897 

Engineering  &  Administration. 0          57, 275     "        "  3,671 

/  10#  for  contingenciesooooooo         "  72,573     "        "  4,652 

lo  Total  annual  capital  costo  o  oo« . .  o . .. ■ 00 $  51,170 

2o  Total  annual  maintenance  cost   66  miles  ©  $100o00 $  6, 600 

TOTAL  ANNUAL  COSTS  (l  /  2) . %  57,770 
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b©  Average  Daily  Traffic0  1960 

(1)  Local  Traffic 

Construction  of  this  section  of  the  Ekalaka-Capitol-Alzada 
routing  -will  allow  interior  diversion  from  the  Chalk  Buttes  road  and  from  ther 
Belltower-Ridgeway-Hammond  routing  as  discussed  in  Analysis  Ao  Informative 
data  are  as  shown  on  page  69 » 

(2)  Diverted  Traffic 

Traffic  values  in  reference  to  the  diverted  traffic  -will  be 
computed  in  the  proportion  that  this  section  bears  to  the  whole  of  the 
routing,  82%0 

Co  Annual  Revenues 

On  the  basis  of  traffic  data  set  forth  heretofore  the  estimated 
annual  income  will  be  as  shown  on  page  70o 

d.  Time  Elanent  Savings 
Tabulation  as  follows: 

HIGHWAY  PROJECT  ANALYSIS 

Time  Element  Savings 

Location  of  project     MONTANA County     CARTER 

Description  of  project EKALAKA-ALBION 

Highway  number FAS  No0  323  Highway  System  FA  SECONDARY 

Length 66c0  Mile s  Z^e  of  Analysis""" MARCH  1946 

Local  Traffic      Diverted  Traffic 

e  82# 

Annual  Traffic  Volume  New  Old               New                 Old 

Private  Passenger  cars  (per  year)  6Ig539      1,861  

Trucks,   light  (per  year)0oeoooooo  ~49~82S      176  

Trucks,  medium  (per  year)0cooooo0  5,Q3~7'      43  _____^___ 

Trucks,   heavy  (per  year)0oo ooooo.  90161      110  

J-  0^0-  JL  Soo«ooooooooooooo»eooo9  X  «0  n  DuU  Cp  J.  *7\J 

Private  Passenger  Cars 
Average  sp"©ed   (miles  per  hour)OO0  35  0  7  31  o  5         

JJXSXance    \Hli08/otoo*poe*  ooooo*  «o  &J.0P  fafc«Ob 

Time  (hours  per  trip)00ooooo. « »oo  0d605         0o716  

Time  savings  per  vehicle© 0» «oo . oo  Oolll  

Value  of  savings   ($/vehicle-hour)  $0oS0     

Annual  traf f i c  volume0 ooooooooooo  61 1 5 39"*    

^OXaXSo  oooo»ooooo«eooe»**«>*         $        4p  OJo  y-*-0  *-*  '  " 

Trucks,   Light 
Average  speed   (miles  per  hour)00o  3207  28P7         

U1.  S  vcLTl  CO     l^mi  J.@  S/oooo*oooo*oooooeo  blow  C  £  o  Ou 

Time  (hours  per  trip)ooooooooo.. a  Qo660    0o786        " 

Time  savings  per  vehicleoooooo.  oo       0"ol2~6  

Value  of  savings  ($/vehicle-hour)  $0.86        "  

Annual  traffic  volume0o.o.*oo..o.    49,825~  

l ccal Sooooooocoooooo«  ••♦»•••  $   o, 39 y                ? £i. o 
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( cont'd  on  page  71) 
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(Time  Element  Savings  cont'd) 

Local  Traffic  .   Diverted  Traffic  @  82^ 

Truck ss  Medium  New             Old                 New               Old 

Average  speed  (miles  per  hour)....  28  o  7              24P7 _ 

Distance  vmixos/oooooooooooooooooo  <2XoO             cfoooo 

Time  (hours  per  trip)oooooo<> ••••• •  00753           0o913 

Time  savings  per  vehicle0oooooo0. . 
Value  of  savings  ($/vehicle-hour)0 
Annual  traf f i c  volume0 ooooo»oo*»o* 

J-OUal  ooocoooooocoooooooooa.oo  SP         vQo                                                       $             XL>  I 

Truck  sg   Heavy- 
Average  speed   (miles*  per  hour)oo0«  25e7              2107 
Distance  (miles)o  ooooo  oo»  ooooo  '•  »=>.  21 0  6             22055 
Time   (hours  per  trip)oooo».o».....  0o840           100'39 
Time  savings  per  vohicleooooo »«« oo 
Value  of  savings   (|/vehicle«hour)o 
Annual  traffic  volumeoooo ooooo oooo 

•'■Ovfi.l  OOOOOOOOO»aC09O9OOO*C«»9  <*p       £  Q  DOU                                                                    $            oU  X 

Total  o  o  o each  category o  o  0  o  o  o  o  0  fSSTTEQ         $2,  204 

TOTAL  ANNTTAL  TIME  ELEMENT  SAVINGSo o o  o  * » .  o  0  0  P  o » .  o  o . .  o  ..f  15.  324 


21o6 

0o753 

*)o160 

$1.17 

5,037 

* 

943 

25«7 

21  c6 

0o840 

0.199 

fclo  47 

9,161 

* 

2^680 

$13,120 

eD  Mileage  Element  Savings 
Tabulation  as  follows: 


HIGHWAY  PROJECT  ANALYSIS 


Mileage  Element  Savings 


Location  of  project  MONTANA  County  CARTER • 

Description  of  Project  ,     EKALAKA-ALBIQN 

Highway  number  FAS"No0  323  __Highway  System     FA  SECONDARY 

Length  66 00  Miles  _Date  of  Analysis  MARCH ~1946 

Local  Traffic  Diverted  Traffic 

e  szf0 

Distance  New  Old  New  Old 

L<eng1^n      \MlXeS/OO00OOOO0OO00 OOOO OOOOO  blot)  bbovu 

Distance  saving  (miles)oeooooooooooo  0o95         "  '        ' 

Average  annual  traffic  (tons)o oooooo   418^,509 

Annual  traffic  saving  (ton«.mi0)oo  .oo  W7S 584          

Cost  (*/ton™mile)oeooo oo ooo oo o oo oo ©»  f0o0178 


10"CaX  O  O  O  O  O  O  O  O  0  O  •  O  O  O  O  O  O  O  O  O  O  0  O  O  O  a       "  7,  0  I    I  •$>  Off  9X4 


Surface 

Roadway  surface  type00oooocooooooooo  0o19  0o26 

Saving  coefficientoooooooooooo  »•>  .ooo  0o07       

Aver0  annual  traffic  (ton-mi«,).oo..»  90437,  378      mZZZ  IZZZ 

Saving   (|/ton-mile)0!10oo......,.,.oo         0o0012'5  _____ 

10*CaX  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  •  o  »  •  o  o  o  oo  o  o  ?F        llg  737  $39 


L. 


Alignment 

Curvature  ratingo ooooo  oo»»  oo©0-  ooooo     5e4      1«,8    

Points  improvemento oo oooooo o o o o o o o o o     3o6 

Saving  (point-ton-miles) . ..•••.••...  337974, 561  ~      ZZZZZ 

Saving  (t/point~ton«mile)0oooo oooooo   "^WoOjOOl  

i.  O  oaX  oooooooocoooooooooooooooooooooo     w     3,  3«7  '  ?0  I 

Totalo0»each  category0ooooo0ooo  $22g271  "  %     6P010~ 

TOTAL  ANNTTAL  MILEAGE  ELEMENT  SAVINGSoooo oooooo o0ooooo0ooeooS  28fl281 


fo  Traffic  Benefits 

Tabulation  as  follows? 


HIGHWAY  PROJECT  ANALYSIS 


Traffic  Benefits 


Location  of  project                   MONTMA 
Description  of  project                    EKALAKA-ALBION 

County 

CARTER 

Highway  number           FAS  No0   323 

Highway  Systeir 
Date  of  Analysis 

ent  Factors 
Fuel 
Function 

*          4,937 
5,208 
1,  727 

$       11,872 

FA 

SECONDARY 

Length                    6600  Miles 

i 

Mileage  El em 
Item 
Distance   savings                  112,991   38°£ 

MARCH  1946 

Non-fuel 
Function 

$            8,054 

Roadway  surface  savings  111,836  44% 

6,628 

Alignment  savings                  $3,454  50% 

1,727 

Total  Mileage  Savings'    *2g  281 

i 

16,409 

Time  Si  erne: 
Type  of  Traffic 

Passenger  cars 
Truck Sp    light 

nt  Factors 

Annual 

Value  of 

Time  Saving 

$       5,676 
5,617 

s 

Trucks,  medium 

1> 

050 

Trucks,    heavy 

2S 

981 

Total  Time  Savings 

♦     15, 

324 

Recapitulation  of  Annual  Benefits 
Total  Fuel  Funotion  Benefits 


$  11,872 


Non-fuel  function 
benefits 


(Mileage  element  factors  $16, 409 
(Time  element  factors    $15, 324 


Total  Non-fuel  Function  Benefits 
TOTAL  ANNUAL  BENEFITS 


$   31,753 


I  43,605 


go  Derivation  of  Quotients 
Tabulation  as  follows: 


Location  of  project 


HIGHWAY  PROJECT  ANALYSIS 

MONTANA   County 


CARTER 


Description  of  project 

Highway  number     FAS  No°  s2s 
Length      66 o0  Miles 


EKALAKA-AL3I0N 

Highway  System 


"Date  of  Analysis" 


FA  SECONDARY 
MARCH  1946 


Iar  S  | 


12,584 


_*1 


-      lo00 


-72- 


ca    a  § 

57,  770 

K? 

Bn     5  $ 

31,733 

K* 

Bf     =  ♦ 

11,872 

■        W 

Kt  Cft~   $ 

57p770                                                     1-1 

(Derivation  of  Quotients  cont'd) 
2,293/11,872  8  0o195 


i  0o05/0o20  =  0,25 

•  0*195  x  0o25  =  0o05 

1-K2K  «lo00  -  0o05  ■  0o95 
V *arAi C&~     12,584/57,770  s  0.22 


Qkn^Bn/KxC^     31,733/57,770  =  0o55 


QBfsBf Ai  Cas     11,872/57,770  Z   00205 


Qt  sSQe„KgK?QBf"'  0o22  -  0o05  x  0e205  s  0o22  -  0o01  a  0o21 __. 

0^=00707  (Qs/Qgr/QR^  )(l-g2^«)=  °°707  (°°22  /  °°55  /  °°205  *  °°95) 

1  0q707  (0q22  /  0o55  /  0,195) 


0o707  x  0o965 


=  0o68 


Note  drop  in  composite  solvency  quotients  occasioned  by  decrease  in 
traffic  volume  (road  use)  between  Sykes  Bridge  and  Albion  along  -with  increased 
bridge  construction  costso 

3o  EKAJAKA-ALZADA:  Oiled  Surface,  33o0  miles;  Gravel  surface,  47„5  miles; 
total  travel-distinoe,  80 0 5  miles. 

ac  Annual  Cost  Calculations 

In  accord  with  the  standards  set  forth  on  page  iv  of  the  Prefatory 
Assembly,  there  will  be  two  sections  of  this  routing  built  to  an  oiled  surface 
standard,  one  being  that  interval  extending  from  Ekalaka  to  Sykes  Bridge  and 
the  other  being  the  Aibion-Alzada  section.  The  47c5  miles  extending  from 
Sykes  Bridge  to  Albion  will  be  built  to  a  gravel  surface  standard,, 

Details  of  construction  costs  are  as  follows: 

Re-grading,  9.5  miles  ©  $1,500  per  mileooooooooooooooo. . 0o ooooo  $14^,250 

Grading,  71o0  miles  ©  $4,000  per  mile000»o  ooooo.ooo  ooooo  oo  00,  oo|234, 000 

Gravel  Base  and  Surface,  80o5  miles  ©  $3, 500  per  mileO0 ooooo oo 0$281, 750 

Major  Drainage  Structures,,  bridges 

2  Steel,  250  feet  ©  1150  per  lineal  footooo 00 00. 0,» ooooo oo  $37,500 
12  Timber,  720  feet©  $100  per  lineal  foot00  ooo  00  e  •• . •  . .  o»o  $72,000 

Minor  Drainage  Structures,  71o0  miles  ©  $800  per  mile«.... $56,800 

Oiled  Surface,  33  miles  ©  $12, 000  per  mileoooo oo ooooo 0 ... u 0 » oo 0  $66,000 
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Rights-of-Way, 

23o5  miles  <?  $500  per  mile0ooooooo.oooo»oooooo  ce  .  oo  eoo» .  0  $11,750 
4705  miles  0*  $400  per  mile00o»  ooo  o ». o  #19,000 

Engineering  and  Administration 

Grading,  gravel  and  oil  23o5  miles  #  $1,000  per  mile.„»0o  $23,500 

Re-gravel  and  oil,  9Q5  miles  @  $600  per  mile000oo .  00<,ooo  oo  $5,700 

Grade  and  gravel,  47„5  miles  @  $800  per  mile0oo  «,*««, 0  $38,000 

■OrXQgeS,      O/o     OX      tyJL-JU  9  OUUo  o  •  o  e  o  o   »•»•   •  •ooo«o*oooe**o*Q«o«»oo  v^,  ^  '  O 

^  10^  for   contingenciesooooooo. ooooo o. .oo   $91^573 

Total    construction  costs,    80o5  milesoooo  ».<>  .<>...  ■    $1^007^298 

ANNUAL  COST  CALCULATIONS 

Location  of  project  '  MONTANA County CARTER 

Description  of  project "  SKALAKA-ALZAfA 

Highvuay  number  FAS  Noo   523  _Highway  System     FA  SECONDARY 

Length 80o5  Miles _         _Date  of  Analysis     MARCH  1946 

CAPITAL  COSTS  Annual 

Item                                                Net  Interest  Amorto  Capital 

Cost  Rate  Period  Cost 

Rights  of  nayfl   easements,   etc©               $     30,  750  2%#  20  years  $     1,971 

Clearing,,   grading,,    etc0                                  298, 250  J_^  w  19,118 
Pavements  and  surfacing; 

Type         Gravel 281„750  "  "  18,060 

Type         Oil  Surface                                  66,000  "~ir"  "  4,  251  ^ 
Structures* 

Type  Major,    2  Steel                                   57,500  "  "  2,404 

Type  Major,    12  Timber"                         '  72,000  ~ir~  """"  4,615 

Type  Minor              56,  800  ~~*~~  "  3,641 

Engineering  &  Admini strati on O0                      72p675~  "*"  4,658 

/  10#  for  contingencies o ooo o00                      91,, 573  "  "  5,870 

X o    loxai  annual  capixaJL   co st eoooooooooooooooj»«»ooojoooooeo«o  hf  o^g ooo 

20   Total  annual  maintenance  cost         80o5  miles  ®  $100o00  $     8, 050 

TOTAL  ANNUAL  COSTS   (l  /  2) $  72,618 

b0  Average  Daily  Traffic,    1960 

(1)  Local  Traffic 

As  the  routing  proceeds  south  and  nears  Alzada  there  is  an     • 
increasing  opportunity  for  local  or  interior  diversion  to  the  routing  from 
other  routes  cited  herebefore0     Details  of  traffic  volume  and  travel-distance 
are  as  showi  on  page  75 o 
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routing, 


(2)  Diverted  Traffic 

Six  vehicles  per  day  per  mile  will  be  effective  over  10O#  of  the 


c.  Annual  Revenues 

Income  to  be  expected  on  completion  of  the  routing  is  as 
shown  on  page  77 0 

d.  Time  Element  Savings 

Per  tabulation  -which  follows: 


HIGHWAY  PROJECT  ANALYSIS 


Location  of  project 


MONTANA 


Description  of  project 
Highway  number 
Length 


County 


Time  Element  Savings 
CARTER 


FAS  Noo  323 


80,5  Miles 


EKALAKA-ALZADA 

Highway  System   FA  SECONDARY 
""Date  of  AnalysTs"  MARCH  1946~ 


Local  Traffic 


Diverted  Traffio 


00000099 


'oo»«ooooo 


Annual  Traffic  Volume 
Private  Passenger  cars  (per  year) 
Trucks,  light  vper  year).  »•••  .  •  •• 
Trucks,  medium  (per  year) 
Trucks,  heavy  (per  year) 

0"t  a  lSoooooeoucoooooooooooooo 

Private  Passenger  Cars 
Average  speed  (miles  per  hour ) ,  « o 
l»i stance  iMxl es /oooooooooo......  o 

Time   (hours  per  trip)o««o»  •  •••  ••• 

Time   savings  per  vehicle© »«• 

Value  of  saving s($/vehicle-hour)« 
Annual  traffic  volume.ooooooooooo 

TO  "t  8,  XSoooooo  oeooooooooooooooa 

Trucks,   Light                     . 
Average  speed   (miles  per  hour'oeo 
Distance  (miles) 
Time   (hours  per  trip) 
Time  savings  per  vehicle 
Value  of  savings   ($/veh4cle-hour) 
Annual  traf f i c  volume0 oo 


oooooooooo«»»o»e» 
oo,o..o».*«« 
oo.«»o«*e 


Totals 


ooooooooo   O  »   S  0  o  o  o  o  •   ••••0 


0  0  0 

0901IIOOIMM 
O00000090..0 
O  O  O  0  o   •   o  o  o 


Trucks,  Medium 
Average  speed  (miles  per  hour) 
Distance  (miles) 
Time  (hours  per  trip) 
Time  savings  per  vehicle, 
Value  of  savings  (l/vehicle-hour) 
Annual  traffic  volumeoooo..ooooo« 

10X8.1  Sooooooooooooooooooo.eoo 

Trucks,   Heavy 
Average  speed  (miles  per  hour)ooo 
Distance  (miles )o» •  ••••  <>»••• 


New 
80,410 
65,116 
6,570 
11,973 
164,069 


36.4 
*20 


Old 


New 


Old 


3 

07550 


0,116 

$0,60 


80,410 
$     5,597 


53o4 

20,3 


0.608 


0.138 

l0,86 


65,116 
7,728 


29  o4 
"SO" 


0.690 


0.178 
|lol7 


6,570 
$     1, 368 

26.4 
2073" 


31,3 


21,1 
-57574 


$  1,924 


28o5 
"2ToT 


0.746 


5266 


24*3 


2ia 


O0868 


ITsT 


21.3 


217T 
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( cont'd  on  page  78) 
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Time  (hours  per  trip)( o0 ooooo ooo »«f 
Tine  savings  per  vehicle,, 00 ,  00o  o ». . 
Value  of  savings  ($/vehiole-hour)o<, 
Annual  traffic  volume0ooooo ooooo  oo  o 

^OXal oooooocooooooooooooooooeo 

Total o  o • each  category o  o o . . . . o o 
TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS,, . 


(Time  Element  Savings  cont'd*) 
Local  Traffic      Diverted  Traffic 


New 
0o769 

Old 

o.9^l 

New 

Old 

0,222 

11.47 

11,973 

$     3,907 

$367 
$2,688 
>oo$  21, 288 

$  189r60'0 

O  0  0  0   0  0  0   1 

e0  Mileage  Element  Savings 

Per  tabulation  which  follows: 


Location  of  project 

Description  of  Project 
Highway  number 
Length 


HIGHWAY  PROJECT  ANALYSIS 


MONTANA 


County 


Mileage  Element  Savings 
CARTER 


FAS  Noo    323 


EKALAKA-ALZADA 

Highway  System 


80o5  Miles 


FA  SECONDARY 


__Date  of  Analysis' MARCH  1946 
Local  Traffic      Diverted  Traffic 


Distanoe 

Li6ng"Cn      \Hll  le  3/0000000000000000*90000 

Distance  saving  (miles)ooooooo ooooo o 
Average  annual  traffio   (tons) o ooooo • 
Annual  traffic  saving  ( ton-mi 0). 
Cost  (|/ton-mile) 


I  o  0  O  O  0 


t«4-, 


ooooooooooooaoooo  ao 


otal 


oooooooooooooooooo 


New 
20o3 
Oo8 
545,197 
436,158 

$0o0178 
*  7,764 


Old 
21ol 


New 


$  T-,212 


Old 


Surface 
Roadway  surface  typeooo ooooo ooo ooooo 
Saving  coef f icientoooo ooooooo*oooooo 
Aver©  annual  traffic  (ton-mio)o ooooo 
Saving  ( f/tpn-mile ) ooooooooooooooooo 

J-OXaX  0000O0O09O0OO00OOO00000OO* 


0ol7 
0o09 
11,067,499 
$0o0016 
$  17,708 


0o26 


W 


MOOOOl 

OO  0  o  o  •  •  o«**ooooooo 


Alignment 
Curvature  ratingocoo ooooo ooo o 
Points  improvement 
Saving  (points ton-mil e s ) 
Saving  ($/point-ton-mile) 

"otal s 

Total . . » . each  categoryo  o 


5o9 


4o4 


oooooooooooo  ^rO$  OlJbp  y*/D 


oooo ooooo** 
OOooooooooooooooooooooooo 

o  •  o  •  •  o  o 


ffOoOOOl 
$  4,870 
&       30, 342 


TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS. 


lo5 


170 

$7,329 


oooooooooosooo 


$  37,671 


fo  Traffic  Benefits 

Per  tabulation  which  follows: 
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HIGHWAY  PROJECT  ANALYST  S 


Location  of  project 


MONTANA 


Description  of  project 

Highway  number 

Length    80,5  Miles 


Traffic  Benefits 
County     CARTER 


FAS  Noc  323 


EKAIAKA-ALZADA 

Highway  System  FA  SECONDARY 


Date  of  Analysis  MARCH  1941T 


Item 


Distance  savings 


Roadway  surface  savings 
Alignment  savings 


Mileage  Element  Factors 


$14, 976  Z8% 

17,755       44 „ 5% 


Total  Mileage  Savings 


4,940 
$37, 671 


Time  Element  Factors 


Fuel 
Function 

$       5,691 

7,901 

2,470 
$     16,062  $  21,609 


Type  of  Traffic 


Passenger  cars 
Trucks,   light  ~ 


Trucks,  medium 
Trucks,   heavy 


Total  Time  Savings 


Annual 

Value  of 

Time  Savings 

$   7,5a. 

?  7, 994 
1,499 
4,27^4 


$   21,288 


Recapitulation  of  Annual  Benefits 
Total  Fuel  Function  Benefits 


Non-fuel  function  (Mileage  element  factors  $     21,609 
benefits  (Time  "element  factors         $     21, 281T 


Total  Non-fuel  Function  Benefits 
TOTAL  ANNUAL  BENEFITS 


go  Derivation  of  Quotients 

Per  tabulation  which  follows: 


Location  of  project 
Description  of 
Highway  number 


HIGHWAY  PROJECT  ANALYSIS 
MONTANA  County 


Description  of  project 

FAS  Noo   323 
Length 


Non-fuel 
Function 

|  9,,  285 
9,854 
2,470 


f  16.062 


$  42,897 


f  58,959 


CARTER 
EKALAKA-ALZADA 

highway  System       FA  SECONDART 


8005  Miles 


"Date  of  Analysis*  March  1946 


Iar  r  $ 


16,880 


*L 


s  1,00 


s  $ 


72,618 


*2 


s     2,796/16,062  =  0.175 
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s 

0.05/0.20  =  0.25 

t 

0.175  x  0.25  =  0.045 

s 

loOO  -  0.045  =  0.955 

(Derivation  of  Quotients  cont'd) 

Bjj     =  $       42,997 K 

Bf     =  3       16,062 K2K3 

KxCa=  $       72,618 ^1"K2K3 

Qgr Iar/Kx Cft=     16,880/72,618  ■  0.23 

QBn=Bn/Kl Cqs     42,897/72,618  I  0o59       

Qr^B^/K-,  Ca=     16,062/72,618  =  0.22 

Q» ^Jk-faKsQRf5     0*25  -  0.045  x  0.22  =  0.23  -  0,01  =  0.22 

Qc=0.707  (Q«/QRn/QBf(l-ggKg))»  0«707  (0q25  /  0.59  /  0.22  x  0.955) 

Z     Qo707  (0.23  /  0.59  /  0.21) 


=  0.707  x  1.03 


=  0.73 


Here  we  see  the  combined  effect  of  comparatively  high  traffic 
volumes  on  the  extremities  of  the  routing  to  render  a  composite  solvency- 
quotient  some  26$  in  excess  of  that  computed  for  the  Ekalaka-Al zada  routing 
in  Analysis  A,  (0.83  as  compared  to  0.57) .  It  is,  of  course,  obvious  that 
this  latter  routing  is  the  preferred  choice  as  far  as  we  now  have  gone  in 
this  reporto 

C«  EKALAKA-ALZADA;  Federal  Aid  Secondary  76.5  miles  via  Sykes 
Bridge,  Ridgeway  and  Albion.  As  is  shown  in  the  SUMMARY  OF  FINDINGS,  this 
routing  of  all  those  under  study  is  the  preferred  location  by  reason  of  its 
high  service  value  to  the  Carter  County  road  userso 

1.  EKALAIOU  SYKES  BRIDGE;  Oiled  Surface,  18.5  miles. 


sub- section  l,a. 


a.  Annual  Cost  Calculations 

Identical  with  those  costs  set  forth  in  AnaiySis  A, 


b.  Average  Daily  Traffic,  1960 


(1)  Local  Traffic 

Average  daily  traffic  and  travel- distance  data 
are  as  shown  on  page  81. 

(2)  Diverted  Traffic 

This  element  of  traffic,  6  vehicles  per  day 
will  be  effective  over  24.  2#  of  the  length  of  the  whole  routing,, 

c.  Annual  Revenues 

Identical  in  amount  with  income  values  developed  in 

Analysis  A,  sub-seotion  1, c0 

-80-      (contfd  on  page  82) 
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d.  Time  Element  Savings 

Those  benefits  accruing  to  the  diverted  traffic  along  with  a 
lesser  increment  of  savings  for  the  local  traffic  illustrate-,  the  high 
service  value  of  the  routingo  Tabulation  of  benefits  is  as  follows* 


HIGHWAY  PROJECT  ANALYSIS 


Location  of  project 


MONTANA 


Description  of  project 
Highway  number 
Length 


County 


Time  Element  Savings 
CARTER 


FAS  No, 
18©5  Miles 


EKALAKA- SYKE S  BRIDGE 

Highway  System     FA  SECONDARY 


323 


Annual   Traffic  Volume 
Private  Passenger  cars  (per  year) 
Trucks,    light  (per  yeatfOooooooooo 
Trucks,  medium  (per  year)© ..  0oo  0o 
Trucks,   heavy  (per  year)oooooo© oo 

•i-  Ouft  XSooooooooooeooooooooooo 

Private  Passenger  Cars 
Average  speed  (miles  per  hour)© o o 

i-'l  S"CQ.riC©     \M1  I6S  joooooooooooooooo  o 

Time  (hours  per  trip)oooo ooooe . . o 
Time  savings  per  vehicleoo .  •  •••  .« 
Value  of  savings   ($/ vehicle-hour) 

Annual  traffic  volume00oo 

Value  of  time  savingSoooo ooo  oo  ••  • 

■I-OXa  J.  Soo©oooooooooooooo*oooo 

Trucks,   Light 
Average   speed   (miles  per  hour)00o 

Ux.  SX&nCo     I^ITIX  X  OS  /oocoooooooo  o  ©  «  &  ©  c 

Time   (hours  per  trip)ooo o0e . . . oo • 

Time  savings  per  vehicleoo o 

Value  of  savings  (f /vehicle-hour) 
Annual  traffic  volumeoooooooooooo 
Value  of  time  savingSoooo o oo » • «» » 

J-OXSLl  S©ooooooooooooooooooooo 

Trucks,  Medium 
Average  speed   (miles  per  hour)000 

X  ST/O.HC©      \TTI1  ±0  S  )  o  oooooooooooo*a*o 

Time  (hours  per  trip)0o . 00oooo « , 0 
Time  savings  per  vehicleoooo . ooo . 
Value  of  savings  (l/vehicle-hour) 
Annual  traffic  volumeoooooooooooo 
Value  of  time  savingScooooooooooo 

O  u£Ll  O    O    C    O    OOO    OOO    •••••OOOOO*    00 

Trucks,  Heavy 
Average  speed  (miles  per  hour) o  o . 
Ux stance  ymx xesjooooo«oo«ooooocoo 
Time  (hours  per  trip ) o o o o o c •  ooo  oo 
Time  savings  per  vehicleoo o ooo  oo  <> 
Value  of  savings  (^/vehicle- hour) 
Annual  traffic  volumeoooooooooooo 
Value  of  time  savingSoooo 

1  OXa XCOOOOOOOOOOOOOOOOO    00000 

Total o  o  o • each  category©  ©  o  o  o  o 
TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS 


Date  of  Analysis 


Local  Traffic 


New 

31,755 

25, 550 
2,591 
40709 

64p  605 


36o0 


24  ©05 


O0668 


0,089 
$0©60 


31, 755 


$  1,696 

33©0 
24  ©05 
0o730 
0ol04 
$0©86 


25. 550 


2S285 


29©0 


24  ©05 


0©B29 


Ool36 


UoTr 


2,591 


$  412 


O0I68 
11747  " 


4,709 

S  1,165" 
*  5,556 


Old 


32o5 
2406 
0o757 


2905 
24©6 
0,834 


25©5 
_24o6 
0o965" 


26o0    2205 
24©05   2406 


0©925   lo093 


oooooooooooooooooooooo 
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;is   April 

1946 

Diverted 

New 
1,861 

Traffic 
Old 

176 

43 

110 

2,190 

41 06 

41©5 

151o5 
3©642 
lo827 

$0o60 

22o70 
50469 

1,861 

$2,040 

$494,  24 
3806 

©2^ 
38©5 

151©5 
3o925 
1©971 

227o0 
5©896 

$0o86 

176 

$298 

$72,  24© 
3406 

3405 

151o5 
40379 
2o201 

227©0 
6©580 

flol7  " 

43 

fill 

$27,  24 0 
31  ©6 

31©5 

151.5 
40794 
20412 

227o0 
7©  206 

$1©47 

110 

1390 

$94,  24© 
$687 

2tfo 

..$  6,243 

e.  Mileage  Element  Savings 

Here  again  the  routing  shows  the  highest  preferential  rating. 
Tabulation  as  follows: 


HIGHWAY  PROJECT  ANALYSIS 


location  of  project 


MONTANA 


Description  of  Project 
High-way  number 
Length " 


County 


Mileage  Element  Savings 
CARTER 


EKALAKA-SYKES  BRIDGE 


FAS  No.    323 


1805  Miles 


Highway  System       FA  SECONDARY 


Date  of  Analysis       APRIL  1946 
"Local  Traffic 


Diverted  Traffic 


lOOOOOOOOOOOOOOOOOOO. 


Distance 
Length  (miles) 
Distance  saving  (miles)...... 

Average  annual  traffic  (tons) 
Annual  traffic  saving  ( ton-mi o) 

Cost  (t/ton-mile) 

Annual  saving . 
Total 


•  •  *  a  e 

O  0  o 
O  0  o 

O.OO..OOO0O.  ..••**** 


oe«...«.«oo.eooooo...o.o 


New 

24o05 

0.55 

214, 355 

117,895 

$0.0178 

$  2,099  ' 


Old 
24.6 


New  Old 

151.5  227.0 

75.5  

5,146  

388,525         

$0.0196  

$7, 615  

$1,843,  24.2% 


Surface 


Roadway  surface  type. 
Saving  co efficient ..oo o oo 
Aver,  annual  traffic  (ton-mi.). 
Saving  ($/ton-mile) 
Annual   saving 


.  .000000..  o. 
00000000 

o  o 

O...O...O000.. 
O00O00......0000*... 


Total 


eocoooeooooooooooo.o... 


0ol64 
0.088 
5,273,133" 
JO.  001 55 


$     8,173 


0.252 


0.075 

0.002 

1,168,142 

gO. 00004  " 

$47 

111,  24. Zfc 


0.077 


Alignment 

Curvature  rating .  0 . .  o . 

Points  improTementoe o o . o« . . . o o o o o . 
Saving  (point-ton-milec) 
Saving  (f/point-ton-mile) 
Annual  Saving 

Total 

Total ....  each  category 


oooooooooo 
oo.  ..oooe 

0000000.0.0.00.9  0.000 

OOOOOOOOOOCOOOOOOOOOOOO  o 


o  o  o  o  o  .  • 


406 

1.6 

8,437,013 
10 o 0001 

$84? 


11,116 


TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS 


3.0 


10.0 


0.6 
700, 885 


10.0001 
"f70" 


?.4 


$17,    24  ."2^" 

$1,871  


o.eoo.oooooooeoooooo.' 


12,987 


fo  Traffic  Benefits 

As  per  tabulation  which  follows: 


Location  of  project 


Description  of  project 
Highinay  number 
Length 


HIGHWAY  PROJECT  ANALYSIS 

Traffic  Benefits 

County     CARTER 

EKALAKA-SYKES  BRIDGE 


MONTANA 


FAS  No, 

18.5  Miles 


323 


Highway  system   FA  SECONDARY 


Date  of  Analysis   APRIL  1946 


Mileage  Element  Factors 


Item 


Distance  savings 


$3,942 


ZS% 


Fuel 
Function 
1,498 


-83- 


Non-fuel 
'unction 


(Traffic  Benefits  conVd) 


Item 
Roadway  surface  savings 

Alignment  savings " 

Total  Mileage  Savings 


861      50% 
112,987 


Time  Element  Factors 


Type  of  Traffic 
Passenger  cars 


Trucks, 

light 

Trucks, 

medium 

Trucks, 

heavy 

Total  Time  Savings 

Fuel 
Function 
$    ^8,478 
431 

S 

Non-fuel 
Function 
4,706 
430 

f     5,407 

i 

7,580 

Annual 

Value  of 

Time  Savings 

f     2, 190 

2,357 

439 

1,257- 

|     6, 243 

Recapitulation  of  Annual  Benefits 
Total  Fuel  Function  Benefits 


I     5,407 


Non-fuel  function(Mileage  element  factors  $       7, 580 
benefits  (Time  element  factors         $       6,243 


Total  Non-fuel  Function  Benefits 
TOTAL  ANNUAL  BENEFITS 


t  18,825 


I  19,230 


g.  Derivation  of  Quotients 

As  per  tabulation  -which  follows: 

HIGHWAY  PROJECT  ANALYSIS 


Location  of  project  MONTANA County 

Description  of  project EKALAKA- SYKES  BRIDGE" 

Highway  number FAS  No0   32~3 

Length 


CARTER 


Iar  -  | 

C, 


18o5  Miles 


5,966 


Highway  System  FA  SECONDARY 

'  Date  of  Analysis    APRIL  1946 


K-, 


=  t 


15,984 


Bn    *  *. 


13,823 


B*     s  * 


5,407 


-K3 
K2K3 


s 

1.00 

- 

714/5,' 

107  * 

0.13 

- 

0.05/0 

.20  = 

0.25 

■ 

0o13  x 

0.25 

=  6.03 

Klca*  K 


15,984 


Qa-Iar Ai  Cfls         5,966/15,984  =  0.375 


_1-K2K3     =     1.00  -  0.03  =  0.97 


QRn«Bn/KICft=        13,823/15,984  =   0,865 


QBf-  Bf/KiCa=         5,407/15,984  -  0.34 


-84- 


(Derivation  of  Quotients  cont'd) 
Qt  sg$s.K2K3QBf     0.375  -  0.03  x  0.34  =  0,375  -   0,005  »  0.37 

00*00707   (Qfi/QRn/QBf(l-K2K«))s     P°707   (0.375  /  0.865  /  0.34  x  0.97) 

=     0„707  (0.375  /  0.865  /  0.33) 


"     0.707  x  1.57 


=       loll 


The  data  set  forth  hereinabove  gives  indication  of  the  service 
value  of  the  routing  as  a  -whole  and  in  particular  reference  to  the  Ekalaka- 
Sykes  Bridge  section© 

2.  EKALAKA-RIDGEWAY:   Oiled  Surfaoe,    18e5  miles;    Gravel  Surfaoe, 
1605  miles?   total  length,    35©0  mileso 

a.  Annual  Cost  Calculations 

Identical  with  those  shown  in  Analysis  A,  sub-section  2,  a* 

bo  Average  Daily  Traffic,  1960 

(1)  Local  Traffic 

Average  daily  traffic  and  travel-distance  data  are 
as  shown  on  page  86. 

(2)  Diverted  Traffic 

Diverted  traffic,  6  vehicles  per  day  per  mile  will  be 
effective  over  4508^  of  the  total  length  of  the  routingo 

Co  Annual  Revenues 

As  set  forth  in  tabulation  on  page  87 0 

d.  Time  Element  Savings 

As  per  tabulation  set  forth  herebelow0 

HIGHWAY  PROJECT  ANALYSIS 

Time  Element  Savings 

Location  of  project     MONTANA County CARTER 

Description  of  project EKALAK A- R ID GEWAY 

Highway  number FAS  No0  323     Highway  System    FA  SECONDARY 

Length 35o0  Miles Date  of  Analysis  APRIL  1946 

Local  Traffic      Diverted  Traffic 

m  4508# 

Annual  Traffic  Volume  New      Old      New      Old 

Private  Passenger  cars (per  year) 


Trucks,  light  (per  year)oo.o.o. . 
Trucks,,  medium  (per  year)0o..  ••  • 
Trucks,  heavy  (per  year)oo..... » 

1 0  OH,  ISo  o*  0  ••••••ooo»ooo«*o 

Private  Passenger  Cars 
Average  speed  (miles  per  hour ) . „  3504      31.8 


59, 

164 

31, 

719 

3, 

21 2 

5, 

340 

79, 

935 

3J 

i.4    , 

-85~      (cont'd  on  page  88) 
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(Time  Element  Savings  cont'd) 

Private  Passenger  Cars  (cont'd1)  New               Old  New  Old 

Di stance   (Miles)ocooooooooo o  o  o  o o  •  26a45            27045       ______ 

Time   (hours  per  trip)o©oooo».  oooo  0<>747           0o863    

Time  savings  per  vehicleooooooo «o  0o116    

Value  of  savings  ($/vehicle-hour)  $0.60       

Annual  traffic  volume0oooooo 59, 164      

Total  ooooooooooooooooooeooo              V        %»  I  CO          ____________  _£. 

Truck s9   Light 

Average  speed  (Miles  per  hour )o 00  3204      28o8   

Distance  (miles)ooooeoo. 000000 »»«  26P45     27045  

Time  (hours  per  trip)o.»o O0816     0o953  

Time  savings  per  vehicleooooooo.  •  0o137  

Value  of  savings  ($/vehicle-hour)  $0o86'  

Annual  traffic  volume 00 00 00000 000  31p 71 


V  _    Cll     -i      J-   \_>             *   V  -L,  ^^lifc^    9    U     WW     W    V    V    V    V     u     \J    \J                                                                        V            —                                                                             — —^m^bb^b———-— ■___•              _______■■■<— ■—-■-»— ■» 

Totftl  ooooooooooooooooooeooo               %           Of  '  O '       ___________  yXdv 

Trucks g  Medium 

Average  speed  0»il©«  per  hour)ooo  2804  24,8       

Distance   (miles)oooooooooo 0000000  26P45         27<>45     

Time   (hours  per  trip)oo...o.o...o  0.931         le107  

Time   savings  per  vehicleoo..  00. 00  0ol76 

Value  of  savings   ($/vehicle-hour)  $lol7  

Annual  traffic  volumeoo .. .  o. 00 000  3. 212     

Total  ooooooooooo..ooo»oo.oo               V            OOX              ____________  ^ 

Trucks,    Heavy- 
Average  speed   (miles  per  hour)ooe  25 0 4  21 0 8       

Distance   (miles)oooooooooooooeooo  26.45  27 045     

Time  (hours  per  trip ).ooo 0000000 .  lo041         lo259  _ 

Time   savings  per  vehicleooooo  0  000            0o218  ____________    ____-__—- 

Value  of  savings   ($/vehicle-hour)  $1.47  

Annual  traffic  volumeoooooocooooo  5.840         _-______-_—. 

Total  0000000000000000..0000                    S?      lj  O  '  1                   ___________  2                                  A      T        <g/V> 

Totaloooeach  category, o o o o o    $  8,995    |  1,300 — 

TCTAL  ANNUAL  TIME  ELEMENT  SA VINGS. 0000000  000.  .00.  .000  00 ooV7f__I01_295 

e.  Mileage  Element  Savings 

As  per  tabulation  set  forth  herebelow© 

HIGHWAY  PROJECT  ANALYSIS 

Mileage  Element  Savings 

Location  of  project MONTANA County  CARTER 

Description  of  Project EKALAKA-RIDGEWAY 


Highway  number     FAS  No.  323         Highway  system   FA  SECONDARY 

LeLth       -  35o0  Miles  _Date  of  Analysis  APRIL1946 

&  : Local  Traffic       Diverted  Trarfio 


Distance 

Length  (miles)o 0000 00 000. 00000000     26o45     27045 
Distance  saving  (miles)oooooooooo      1q0    __________ 


@  45,8^ 
New      Old      New       Old 


-88- 


Distance  (cont'd) 
Average  annual  traf f i c  (tons ) o  o  o  o  0 » 
Annual  traffic  saving  (ton-mio)oooo 

COSt   "\  ?/  ton— mi  1  e  Jooooooooo'oooooooo  o 

■'•O'CaJ.  OOOOOOOOOOOOOOOOOOOOOOCOOO 


(Mileage  Element  Savings  cont'd) 
Local  Traffic  Diverted  Traffic 

6  45 • Q% 
New  Old  New  Old 

265„635 


265,635 
?0o0178 


f  4,728 


$   5,488 


Surface 

Roadway  surface  typeooooooooooooooo  Qa183 

Saving  coef f i cient »oooooooooo»ooooo  0o087 

Aver  o  annual  traf f i  c  ( ton-mi  0 ) o  o  o » .  7, 291,681 

Saving  ($/ton»mile)o«ooooooSoooooo<.  ftO, 00155 

TCCal oooooooooooooooooooo««oooo  $11,  30 C 


0o260 


"|2T 


Alignment 
Curvature  rating 
Points  improvementoo o 
Saving  (point- ton-mil es)0 
Saving  («/point~ ton-mile) 

Total 

Total 


oooooooooooooo  O  ©  ooo 
oooooooe*  o  ©  •  ©  o 

OOOOOOCOOO 

ooooooooo* 
oooooooooooooooooo  oo»ooooo 


407 


205 


16,041,698 

»0o0001 
$  1,604 


202 


.ooo oo each  category© o o .  o o  o  o  f  17, 634   

TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS  0  o  o  o  o  «, .  .  o  e  e  0  o  o . .  o  o  o . 


$32 
$   3, 542 
• • • $21, 176 


f0  Traffic  Benefits 

See  tabulation  which  follows: 


HIGHWAY  PROJECT  ANALYSIS 


Location  of  project 


MONTANA 


Description  of  project 
Highway  number 
Length 


15kaTaka-  pjdgeway 


'ounty 


Traffic  Benefits 
CARTER 


PAS  No o  323 


35 oO  Miles 


Highway  system  FA  SECONDARY 
'Date  of  Analysis  APRIL  1946 


Item 


Mileage  Element  Factors 


Fuel 
Function 


Non-fuel 
Function 


Distance  savings 


Roadway  surface  savings 
Alignment  savings 


$8,216 


11, 324 


1,636 


Total  Mileage  Savings     $21,176 


"43% 


"50^ 


3,122 


4,869 


818 


$     8,809 


5,094 


6,455 


818 
$12,367 


Time  Element  Factors 


Type  of  Traffio 


Annual 

Value  of 

Time  Savings 


Passenger  cars 
Trucks,   lightj 
Trucks,  medium 
Trucks 


3,660 


3,873 
712" 


„   heavy 

Total  Time  Savings 


2,050 


#  10,295 


_R9. 


(Traffic  Benefits  cont'd) 

Recapitulation  of  Annual  Benefits 

Total  Fuel  Function  Benefits fr     8,809 

Non-fuel  function  (Mileage  element  factors     f     12,567 
benefits         (Time  element  factors  $     10, 295 


Total  Non-fuel  Function  Benefits I  22,662 

TOTAL  ANNUAL  BENEFITS  I   31,471 

■    .'■  i  ■  * 

go  Derivation  of  Quotients 

See  tabulations  set  forth  herebelow0 

HIGHWAY  PROJECT  ANALYSIS 

Location  of  project  MONTANA County  CARTER 

Description  of  project EKALAKA-^RIDGEWAY | 

Highway  number FAS  No.   525  _Highway  System     FA  SECONDARY 

Length         35.0  Miles _Date  of  Analysis  APRIL  1946 

Iar  =  $  8,  332 ^ 

Ca>     =  $  34,239 Kg 

Bjj     =   $  22,662 K 

Bf     z  I  8,809 K2K3 

K^s  |  34,  239 1-K2K3     =     1.00  ■  0o04  =  0o96 

QssTar/Ki  Ca»  8,352/54,239  =0.245 

QBn-Bj/Ki Ca=       22,662/34,239  5  0o66 

QBfMBf/^C  »  8,809/34,259  S  0,255 

Qt  ssQy.K2K.7QRf>a        0e245  -  0004  x  0.255  =  0.245  »  Qo01  =  00235 

Qc-0 .  707  ( Qg/QBn/QBf ( 1-K2K3 ) )=  0,707   (0.245  /  0.66  /  00255  x  Q096) 

=  0o707   (0o245  /  0o66  /  0o245) 


s 

loOO 

s 

1,351/8,809  = 

0.155 

• 

0o05/0.20  =  0, 

,25 

Z 

0.155  x  0.25  : 

:  0.04 

;  0.707  x  1.15 


=  0.81 


3.  EKALAKA-PINIELE  ROAD:    Oiled  Surface,   18.5  miles;    Gravel  Surface, 
19.5  miles;   total  distance,    38.0  milese 

a0  Annual  Cost  Calculations 

As  set  forth  in  Analysis  A,    sub-section  3,a0 

-90- 


bo  Average  Daily  Traffic,  1960 

(1)  Local  Traffic 

Average  daily  traffic  and  travel-distance  data  are  as 
shown  on  page  920 

(2)  Diverted  Traffic 

This  element  of  traffic,,    6  vehicles  per  mile  per  day  will 
be  effective  over  49»7^  of  the  total  length  of  the  routing* 

Co  Annual  Revenues 

As  per  tabulation  which  is   shown  on  page  95o 

do  Time  Element  Savings 

As  per  tabulation  which  follows: 


HIGHWAY  PROJECT  ANALYSIS 


Time  Element  Savings 


Location  of  project MONTANA County  CARTER 

Description  of  project  EKALAKA-PINTSLE  ROAD  " 


Highway  number FAS  No0    323  Highway  System  FA  SECONDARY 

Length 38 o0  Miles Date  of  Analysis  APRIL  1946 

"  Local  Traffic  Diverted  Traffic 

@  4907^ 

Annual  Traffic  Volume  New                 Old  New  Old 

Private  Passenger  cars   (per  year)           40, 588       

Trucks,    light   (per  year)0oo oo. coo            52,886       

Trucks,  medium  (per  year)0ooooooo              3, 321       _________«__ 

Trucks,,  heavy  (per  year)0»»  OO0  oo .             6,060       

XO  ta  lSooooooooooooooo.sooooo  o<£g  OOP           ____________  ____________ 

Private  Passenger  Cars 

Average  speed   (miles  per  hour)0oo  35o4             3lo7  

Distance   (miles)oooo  oo  ooooooo.  °  oo  27025            28«15  ________  __________ 

Time   (hours  per  trip)O0. .oo ooooo .  0,770           0o888  

Time  savings  per  vehicle0oo . « » .oo                  0olT8  ___________ 

Value  of  savings   ($/vehicle-hour)                10 » 60     '           

Annual  traffic'  volumeoooooeoooooo           40, 588       .. 

Total  Seoooooooooo<.ocooooooo           f>        <*,  8  '  4          ____________  T        i-t\Ji.'x  ___________ 

________________ 

Average  speed  (miles  per  hour)00o  5204             28 0 7  

Distance  (miles)oooo »8 ooooo. oo ooo  27025           28015  __  ________ 

Time   (hours  per  trip)oooo a ooo oooo  0o841           0o981  

Time  savings  per  vehicle0 ooooo  ooo                0o140     

Value  of  savings   (I/vehicle- hour)  3P0o86       

Annual  traffic  volume0 ooo oooo oooo  32,886       

■■•otal  Sooooooooooooooooo.oooo        v     o,  yoy        


Average  speed  (miles  per  hour),.o  2804             2407 

Distance   (miles )©o oooo ooo oo.ooo oo  27 0 co  coolo 

Time   (hours  per  trip)ooooooo . .  o..  0<>959           1q140 

Time  savings  per  vehicleooo .oo. . o  0.181  

Value  of  savings   (l/vehicle-hour)  $1.17     

Annual  traf f i  c  volume  oooo.ooooooo  3,  321 


Total  oooooo*oo»..«*o«ooooooo  ¥         lUO  


-91-  (cont'd  on  page  94o) 
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Trucks,    Heavy 
Average  speed  (miles  per  hour), 
Distance  (rail es). ••• •••••< 

Tirae   (hours  per  trip), 
Time  savings  per  vehicle. 
Value  of  savings  (f /vehicle-hour) 
Annual  traffic  volume.*. 
Total, 


ooooooooo.. 
>oooo.«»e 


OO...OOOO..0O 


.....a*. 

Total oo. .each  category. . © o » 


(Time  Element  Savings  oont»d) 
Local  Traffic       Diverted  Traffio 


New 

25.4 
"T7.25 
1,072 
0.225 
$1.47 
6, 060_ 
2,004 
9,546 


old 

21.7 


Newat  49.  7#  Old 


28.15 
1.297 


$     194 

rrrnr 


TOTAL  ANNUAL  TIVE  ELEMENT  SAVINGS. ..„. .,$  10,951 

e0     Mileage  Element  Savings 

As  per  tabulation  which  follows: 


Location  of  project 


HIGHWAY  PROJECT  ANALYSIS 

Mileage  Element  Savings 
County CARTER 


MONTANA 


Description  of  Project 
Highway  number 
Length ' 


EKALAKA-PINIELE  ROAD 


FAS  No.  323 


38.0  Miles 


Local  Traffic 


Di  stanoe 

Den  gth  (miles).. ••••••, 

Distance  saving  (miles)........, 

Average  annual  traffic  (tons).., 
Annual  traffic  saving  (ton-mi.), 

Cost  ($/ton-mile).. , 

Total 


ooAOoo**»oo*oe 


Surface 
Roadway  surface  type.o, 
Saving  coefficient •• 

Aver,  annual  traffic   ( ton-mi e).o...» 
Saving   ( */ ton-mil e ).o0.o«eo..ooo..oo 

1  Ot8.1  ooooof.eoo.oooooooooeoooo. 


0.....OO.O0OO0O 
.0..0....0*   .o.o 


Alignment 
Curvature  rating.. 
Points  improvement 
Saving  (point-ton-miles) 
Saving  (f/point-ton-mile) 

-L  0"tal  .«.«.».oo...oo>ooooooo. 

Total ....  each  category. 


ooo*  oo.  . 


o  o  e  o  c 


New 
27.25 
0.90 
275,414 
247,  875 
$0.0178 
$       4,412 


0.187 
0.074 

7,752,904 
$0.0015 

&  10,079 


4.7 
2.6 
20,157,550" 
fO.OOOl 
$  2,016 
j  16,507 


High-way  System  FA  SECONDARY 
Date  of  AnalysisTAPRIL  1946""""" 
Diverted  Traffio 
©  49. 7# 
New      Old 


Old 
28.15 


I  3,785 


0.261 


T2T 


2.1 


TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS, 


135  

f  3,843       

. . .  $       20, 350 


f.   Traffic  Benefits 

As  per  tabulation  which  follows: 
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HIGHWAY  PROJECT  ANALYSIS 


Traffic  Benefits 


Location  of  project 
Description  of  project 

MONTANA                                 County 
FKALAXA-PINIELE  ROAD 

CARTER 

Highway  number         FAS  No* 

323                        High-way  System 

FA  SECONDARY 

Length     38 o0  Miles 

Item 
Distance  savings 

Date  of  Analysis     APRIL  1946 

Mileage  Element  Factors 

Fuel                   Non-fuel 
Function               Function 
$8„197            38#           $     3*115              #     5,082 

Road-way  surface   savings 

10,102            43#                  4,344 

5,758 

Alignment  savings 

2,051            50%                  1,026 

1,025 

Total  Mileage  Savings 

$20,350                             9     8,485 

$  11,865 

Type  of  Traffic 
Passenger  cars 

Time  Element  Factors 

Annual 

Value  of 

Time  Saving! 

1     3,888 

# 

3 

Trucks^,    light 

4,107 

Truck s0  medium 

758 

Truck  sp    heavy 

2, 198 

Total  Time  Saving 

s                                          |  10,951 

Recapitulation  of  Annuai  Benefits 
Total  Fuel  Function  Benefits 


ft  8,485 


Non-fuel  Function     (Mileage  element  factors  $ 

(Time  element  factors 


11,865 


benefits 

Total  Non»fuel  Function  Benefits 
TOTAL  ANNUAL  BENEFITS- 


I       10,951 


122,816 


$31, 301 


go  Derivation  of  Quotients 

As  per  tabulation  -which  follows: 


Location  of  project 


HIGHWAY  PROJECT  ANALYSIS 
MONTANA        County 


CARTER 


Description  of  project 
Highway  number 
Length 


EKALAXA-PINIELE  ROAD 


FAS  Noo    323 


Highway  system 


FA  SECONDARY 


38.0  Mileis 


Iar  =   $     8,924 


K, 


Ca     =$   37,437 


K2 


Date  of  Analysis     APRIL  1946 

=  loOO 

a  1,466/8,485  =  0,17 


-95- 


(Derivation  of  Quotients  cont'd) 

Bn     =  |     22, 816 tz  s     0o05/0e20  =  0»25 

Bf  •  s  $       8,485 K^Cj         S     0o17  x  0,25  =  0,04 

KiCa"  $     37,437 I-K2K3     s     1,00  -  Q.Q4  I  0o96 

Qg^IarAi Cfts         8,924/37,437  s  Q„24 

^n'BnAlV        22,816/37,437'  ;  0.61 ^ 

QBfaBf/K  C  =  8,485/37,437  -  0o225 '  

Q» ssQ3,K2ir^QBf       0o24  -  0o04  x  0,225  s  Q,24  -   OoOl  -  0o23 

Qc»0,707  (Qfl/QRn/QBf(l-KpK3))=     0,707   (0o24  /  0,61  /  0,225  x  0,96) 

I  0o707  (0,24  /  0,61  /  0,215) 


0o707  x  1,065 


=  0,75 


4,  EKALAKA- ALBION:  Oiled  Surface,  18,5  miles;  Gravel  Surface,  43,5 
miles;  total  distance,  62o0  miles. 


>o 


a0  Annual  Cost  Calculations 

Construction  costs  are   summarized  as  follows: 

Re-grading,   9,5  miles  ©  $1,500  per  mile, $14,250 

Grading,    52,5  miles  9>,  $4,000  per  mile0ooo 00,000  00 .... .  ,<> ,,,  oo$210, 000 

Gravel  Base  and  Surface,    62,0  miles  ©  $39500  per  mile„ 00 $217, 000 

Major  Drainage  Structures,   bridges 

4  Steel,    450  feet  ©  $150  per  lineal  foot $67,500 

14  Timber,    840  feet  ©  $100  per  lineal  foot,. $84,000 

Minor  Drainage  Structures,    52,5  miles  %  $800  per  mile,. $42,000 

Oiled  Surface,    18,5  miles  ©  $2,000  per  mile,0oooooo 00   $37,000 

Rights  of  Way 

9,0  miles  ©  $500  per  mileoooooooooooooooo o 000000 ooo.oooo  54,500 
43o5  miles  @  $400  per  mileooooooo.eoe oo... 00 .oooeooo o*.»o  ?i/,4(X) 

Engineering  and  Administration 

Grading,  gravel,  and  oil  9.0  miles  6  $1,000  per  mile,,,,  $9,000 
Re-gravel  and  oil  905  miles  ©  $600  per  mil e,0 coo 000,00  $5,700 

Grade  and  gravel  4305  miles  ©  $800  per  mileooooo, o  $34,800 

Bridges,  5%  of  $151, 500.. ...... q  $7,  575 
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Sub- total.. |750,725 

/  10#  for  contingencies •  ••••     #75,073 

Total  construction  costs,    62.0  miles $825,798 

These  data  are  condensed  in  the  tabulation  which  follows  and  ex- 
tended to  cover  interest  charges  and  maintenance  costs  to  arrive  at  an  annual 
capital   cost. 

HIGHWAY  PROJECT  ANALYSIS 

Annual  Cost  Calculations 

Location  of  project         MONTANA County  CARTER 

Description  of  project EKALAKA-ALBION  

Highway  number FAS  No.   523  Highway  system       FA  SECONDARY 

Length '  62.0  Miles  ^ate  of  AnalysTTMARCH  1946 

CAPITAL  COSTS  Annual 

Net  Interest  Amort.  Capital 

Item                                           Cost  Rate  Period  Cost 

Rights  of  way,    easements,    etc.                $     21,900  2j|gS  20  yrs.  tjjtiPji- 

Clearing,    grading,    etc.                                   224, 250  *  "  14, 374 
Pavements  and  surfacing: 

TyPe     Gravel  Base  &  Surface               217, 000  "  "  13,910 

Type             Oil  Surface                              37,000  "  "  2,572 
Structures: 

Type    Major,    4  Steel 67, 500  "  "  4,327 

Type    Major,   14  Timber                            84,000  "  "  5,384 

Type Minor 42,000  "  "  2,692 

Engineering  and  Administration..                  57, 075  "  "  3,659 

/  107?  for  contingencies.. o 75, 073  "  "  4,812 

1.  Total  annual  capital  cost.. ...f  52,934 

2.  Total  annual  maintenance  cost       62.0  miles  @  llOO $     6,  200 

TOTAL  ANNUAL  COSTS   (l  /  2) \ __  $  59,134 

b.  Average  Daily  Traffic,   1960 

(1)  Local  Traffic 

Average  daily  traffic  and  travel-distance  data  are  as 
shown  on  page  98. 

(2)  Diverted  Traffic 

Effective  over  81#  of  the  total  length  of  the  routing. 

c.  Annual  Revenues 

As  per  tabulation  which  is  shown  on  page  99. 

d.  Time  Element  Savings 

As  per  tabulation  which  follows: 
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HIGHWAY  PROJECT  ANALYSIS 

Tim©  Blement  Sayings 

Location  of  project MONTANA County CARTER 

Description  of  project  EKALAKA- ALBION 

Highway  number  FASlib,   323  Highway  system      FA  SECONDARY  "" 

Length 62.0  Miles""  ~T>ate  of  Analysis""  APRIL  1946 

Local  Traffic  Diverted  Traf f i o 

e  Bl% 
Annual  Traffic  Volume  New  Old  New  Old 

Private  Passenger  cars  (per  year)  50,625      ______    ______ 

Trucks,   light  (per  year)«40e«e«oo  41,026  "    _________     '  ______ 

Trucks,  medium  (per  year),,,,,,,.  4,124      ______    ______ 

Trucks,   heavy  (per  year ),„  0o,..,  7,520      ______    ______ 

iO"CQ.I  Soeo«ooea»*»oo*eooooi>*»  103,  ~>7  5 

Private  Passenger  Cars 

Average  speed  (miles  per  hour  J.  0.  35<>6  31  «7  _______  _____ 

Distance  (lliles)»o«o««o*>o»o 27e6  29,2  _____ 

Time  (hours  per  trip),.,.,, 0.775'  0,921  _________  _____ 

Time  savings  per  vehicle.,, o,.,.,  0.146"  _______  ______ 

Value  of  savings  (f /vehicle-hour)  $0.60  ______  _______ 

Annual  traffic  volume,, 0o«e  50,625"  ^^^^^ 

Totals, o,.         %     4,43$  f  1,682 

Trucks,   Light 

Average  speed  (miles  per  hour)©0©  32,6  28.7  ______  _____ 

Distance   (miles)«eoe«oooeo,e ,,« •<•  27,6  29,2  ______ 

Time  (hours  per  trip)««toec»ooe,o  0,847  1.017  J  ______ 

Time  savings  per  vehicle. 0.0,....  0,170  _,  _______ 

Value  of  savings  (ftArehicle-hour)  $0,86  _______  ________ 

Annual  traffic  volume,, .,  41,026  

1 0*taX Soe,e,o,oooooa*««*,**oo  y       »)"""         w      £rk±. 

Trucks,  Medium 

Average  speed  (miles  per  hour),,,  28.6  24»ff        

Distance  (miles)..,  *,,«oooo,,oo,o  27,6  29, 2        _________  ________ 

Time  (hours  per  trip). 00,.,  '     0,965  1.182    

Time  savings  per  vehicle,,.,,, ...  0.217    _______ 

Value  of  savings'  ($/vehicle-hour)  $1.17'      

Annual  traf  fie  volume  o, ,,.. 4, 124    . 

Totals ••.....•  %       1,047    f     90            

Truoks,   Heavy 

Average  speed  (miles  per  hour),,0  2506  21.7        ________  , 

Distanoe  (miles)..,, 27.6  29.2   

Time  (hours  per  trip) • 1.078  1.346  ______ 

Time  savings  per  vehicle. , 0.268'  ________  _______ 

Value  of  savings  (f /vehicle-hour)  $1 .47  __________  ;  ______ 

Annual  traffic  volume. , , ,  7_  520   _______ 

Totals .....  $2,963    f  316     

Total, ,«.. each  category, 00...  $14,443    $  2,299    

TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS , ,.f  16,742 

Note  the  effeot  of  the  inoreased  local  diversionary  traffic  to 
render  a  relatively  high  value  of  Time  Element  Savings, 
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e0  Mileage  Element  Savings 

As  per  tabulation  which  follows: 

HIGHWAY  PROJECT  ANALYSIS 


Mileage  Element  Savings 


Location  of  project 


Description  of  project 

Highway  number ~ 

Length 62o0  Miles 


MONTANA 

"ekalakaTaleion 


County  CARTER 


FAS  Noo  3  23 


Di  stance 
Length  (iniles) 
Distance  saving(miles) 
Average  annual  traffic  (tons) 
Annual  traffic  saving   (ton-mio) 

CO  St     ( $/tOn-mil e )oocoooo.oeG»oe 

I Ota  XooOOCCooooooocaoecosoc* 


'ootocoaoooooooooteacioo 
ooo  oo'ooo  coooco 
oocoooo 
o  o  o  o  e 


o  o  o 


Highway  system   FA  SECONDARY 
"Date  of  Analysis   APRIL  1946 


Local  Traffio 


New 
2706 


lo6 


345,178 
549n085 


-100  0178 
$  9, 774 


Old 
2902 


Diverted  Traffio 
&  81# 
New      Old 


$     6,168 


Surface 
Roadway  surface  type0oooocoooo oooo oo     0o191 
Saving  coefficient© o ooo oo ooooooo o ooo     0o067 
Aver,  annual  traffic  ( ton-mi  0  •) 0 o  o c c o10, 020, 798 


Saving  ($/ton-mile)0, 


.  o  o  c-  eo  ooooooo  Ooo  o 
10X8.  J.  eoooooooooo  oooooco  ©oo  o  «  ooo 


|0o0012 
T2a025 


Alignment 
Curvature  rating 
Points  improvement 
Saving  (point-ton-miles) oo 
Saving  (t/point«ton«mile) 


OOOueooaeOOOOOOOCOOO  0o - 

oetooooooaoooeoeao  io O 

oooooooooo  *5Da ^  '  ^  $   f&O 

oocoooaocoo  "ffvJovUOJ. 


Total, 


$ 3, 507 


0o258 


1-9 


TSS" 


$57 


.aoooooeoooooococoooO'oooooo 

Totalocoo* oEach  category,,  o  o  o  0 « o   $  25,506~  ~  f     6,263      ~~ 

TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGSo  o  o  o  0 « . .  o  e  o .  o . .  o « e  o . .  «TF"    31,569 


fo   Traffic  Benefits 

As  per  tabulation  which  follows; 


HIGHWAY  PROJECT  ANALYSIS 


Location  of  project 


MONTANA 


Description  of  project 
Highway  number 
Length 


County 


Traffic  Benefits 
CARTER 


FAS  No©  323 


62o0  Miles 


EEALAKA-  ALBION 

Highway  system   FA  SECONDARY 
Date  of  Analysis  APRIL  1946 


Item 


Mileage  Element  Factors 

Fuel 
Function 


Non-fuel 
Function 


Distance  savings 


Roadway  surface  savings 
Alignment  savings 


$15,942 


l'2a063 


Total  Mileage  Savings      ~~$i 


3*564 


569 


Z8%       $     6,058 


"45^ 
"50^ 


-101= 


5,428 


k78: 


I  13,268 


9^884 


6,635 


1,782 


I  18,301 


(Traffic  Benefits  cont'd) 

Time  Element  Factors 

Annual 
Type  of  Traffic  Value  of 

Time  Savings 

Passenger  cars f     6, 087 


Trucks,    light 

6,239 

Trucks„  medium 

1,137 

Trucks,   heavy 

3,279 

Total  Time  Savings 

I  16,742 

Recapitulation  of  Annual  Benefits 

Total  Fuel  Function  Benefits $     13,368 

Non-fuel  function   (Mileage  element  factors       $     18, 301 
benefits  (Time  element  factors  $     16,742 


Total  Hon- fuel  Function  Benefits  $     35,043 

TOTAL  ANNUAL  BENEFITS  $     48,311 

—  »■  ■  i  ■  r> 

go  Derivation  of  Quotients 

As  per  tabulation  set  forth  herebelow: 

HIGHWAY  PROJECT  ANALYSIS 

Location  of  project  MONTANA County       CARTER 


Description  of  project EKALAKA-ALBION ^__ 

Highway  number                ~Tas  No o  323              "    High-way  system       FA  SECONDARY 
Length  620Q  Miles      Date  of  Analysis"      APRIL  1946 

Iar  '  |         130165 Kx  s  loOO 


Ca     -  |         59,134 K2  g   2,389/13,268  »  0o18 

Bq     s  $         35,045 K  "  0o05/0»20  z  0<»25 

Bf     z  I         I3g268 K2IC3       -  0ol8  x  0o25  "  0o045 

K1Ca=  I         59,134 u1"K2K3  =  lo0°  Z  °°045  =  °°955 

Qe-Iar/Ki  Cft»     13,15S/59g134  =  0.22 

QBn=  BnAi  Ca=     35,043/59,134  =  0o595 

QBf  =Bf /Ki  Ca"     13,268/59,134  =  00225 m 

Qf  ssQs-K2K3%fg       0^22  -  0o045  x  0o225  ^  0,22  -   0.01  =  0<,21 
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(Derivation  of  Quotients  cont*d) 
Qo«0 o 707   ( Qg/Qgjj/QBf. (1-=K0K   )  f  0o707(0.22  /  0o595  /  0o225  x  0,955) 

s  0o707   (Qo22  /  0„595  /  0o215) 


=  0o70?  x  LoOZ 


1  o   »< 


The  analysis  displays  the  fact  that  a  high  e conomic  rating  is  main- 
tained although  traffic  volume  is  decreased  somewhat  along  that  interval  ex- 
tending from  the  Piniele  road  turn~c*     Albion^  and  the  routing  meets  with 
additional  costs  for  steel  bridge  coi  ...tructiono 

5o  MALAKA-ALZADAj  Oiled  Surface,  33o0  miles?  Gravel  Surface,  45»5 
miles j  total  distance^,  76  c5  miles© 

a0  Annual  Cost  Calculation 

Details  of  construction  costs  are  as  follows? 

Re-grading^,  905  miles  $  $1,500  per  mile0oco0oooooooooooo»ooooo  $14,250 

Grading,,  6700  miles  ©  $4,000  per  miXe0oooooooooooooooooooooooe$268,000 

Gravel  Base  and  Surface,  76Q5  miles  ©  $3*500  per  mile0ocoooooo$267,750 

Major  Drainage  Structure s,  bridges 

4  Steely  450  feet  ©  $150  per  lineal  footoooooooooooooooo  $67,500 
17  Timber,  1,020  f eet  ©  $100  per  lineal  footo0ooc*.9oocoo$102,000 

Minor  Drainage  Structures,  67o0  miles  ©  $800  per  mile0ooooo<,  oo  $53,600 

Oiled  Surface  1805  miles  ©  $£,000  per  mileoooooocoooooooooo oo©  $37,000 

Rights-of-Way 

23o5  miles  <*  $500  por  mile0ooooooo ooooooooo©oooooo©o©ooo  $11,750 
43„5  miles  ©  $400  per  mile0eoooooooooooooooooooooooooooo  $17*400 

Engineering  and  Administration 

Grading,  gravel  and  oil  23D5  miles  ©  $1,000  per  mile0ooo  $23,500 
Re-gravel  and  oil  9Q5  miles  ©  $600  per  mileoooeooeooooo©  $5,700 
Grade  and  gravel  43©S  miles  ©  $800  per  mlle©0oooco©ooooo  $34,800 

oriuges,     O/o    O*     vifciy,  oOOo  oo  oc  o  o  c  o  ©  o  o  o  oo  o  o  o  o  o  o  o  o  o  o  o  o  e  o  o  o  o  o       ^o,  475 

SU»j««'COtJaJ  oooocooooooooooooooooooooooooo  o*9  40,  I  do 

r    \.\j/a    ior    COntll.ng©nC3.©So  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  0  0  o  o  o  o  o  o  o  o    ?94,0fO 

Total  construction  costs,    7605  milesooooooooooooeooooooo  a$I,034,798 

These  data  are  summarized  in  the  tabulation  which  follows  to 
arrive  at  an  annual  construction  capital  cost  which  comprehends  interest 
charges  at  the  rate  of  2|^  to  be  amortized  in  20  years0     These  costs  in 
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combination  -with  estimated  maintenance  charges  render  a  total  annual   capital 
costo 


Location  of  project 
Description  of  projeot 

Highway  number FATlfo*  ' 

Length 


JLATIONS 

County 


MONTANA 

EKALAKA-ALZADA 


CARTER 


7605  Miles 


Jftghmy  system^        FA  SECONDARY 
"Date  of  Analysis      April  1946 


Item 

Rights  of  "way,    easements,   eto0 

Clearing,    grading,   etc0 

Pavements  and  surfacing; 

Type     Gravel  Base  &  Surface 
Type  Oil   Surface 

Structures* 

Type    Major,   4  Steel 

Typ  e~  Ma  j orp   1 7  T fenber  " 
Type__^         Minor 

Engineering  &  Admi^istrat'ionoooo 

/  \Qffo  for  contingenciesooooooooo 


CAPITAL  COSTS 
Bet 
Cost 
I  29,150 


Interest 
Rate 


Annual 
Amorto       Capital 
Period        Cost 
20  years  $    1«869 

w  lgo9S 


267,750 

67,500 
15!  '"M' 


94,073 


17,163 
'  4,33l 

4P327 
6,538 
3,456 
4^646 


6^030 


1»  lotal  annual  capital  costooooooooo* »« »oooooooooooo»ooooooo  *   56, gog 
20  ^otal  annual  maintenance  cost    7665  mi0  ©  tl00o00       $ 
TOTAL  ANNUAL  COSTS  (1  /  2) 


7,650 


I  73,982 


b0  Average  Daily  Traffic,  1960 


(1)  Local  Traffic 

Average  traffic  and  travel- distance  data  are  set  forth  as 
shovm  on  page  105  0 

(2)  Diverted  Traffic 

Six  vehicles  per  mile  per  day  effective  over  the  total  length 
of  the  routing** 

Co  Annual  Revenues 
As  per  tabulation  set  forth  on  page  106 0 

do  Time  Element  Savings 

As  per  tabulation  set  forth  herebelowo 


Location  of  project 


Description  of  project 
Highway  number 
Len  gth 


HIGHWAY  PROJECT  ANALYSIS 

Time  Element  Savings 

MONTANA  County     CARTER 

EKALAKA-ALZADA 


FAS  No0  323 


7605  Miles 


■  104- 


^T   "IT'S  ECONDARY 
"Date  of  Analysts^APRIL  1946 

(cont'd  on  page  107) 
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ooooooooo 

0000*490 
OOOOOOOOO 

00000000*0 

o  o  o 

ooo  ooooooooo 
ooooooo*  **o 
o  o  o  o  o  o  o 


Annual  Traffic  "Volume 
Private  Passenger  carsTXper  y®a-*°) 
Trucks*    light  (per  year) 
Trucks^  medium  (per  year) 
Trucks,   heavy  (per  year) 

1  C  liSi  I80OG    OOOOOOO    OOO 

Private  Passenger  Cars 
Average  speed   (miles~per  hour ) 
Distance   (Miles) 
Time   (hours  per  trip)o 
Time  savings  per  vehicl©00 
Value  of  savings   ($/ vehicle- hour) 
Annual  traffic  volume0ooo»o oooooo 

x  O  w©.  iooooo  OOOOOOOOOO  ••OOO  OOO 

Trucks^  Light 
Average  speed  "(miles  per  hour)ooo 
Uj. stance  \mi xesyoooo ooooooo oooo oo 
^irae  (hours  per  trip^ooo  .oooo » ooo 
Tine  savings  per  vehloleoooo. oooo 
Value  of  savings  (|/vehlcle»hour) 
Annual  traf f i c  volume0 ooooooocooo 

-»Ox<axo  oooooooooooooooooooooo 

Truck $p  Medium 
Average  sp  sedTm.il  ©s  P0r  hour) 
Distance  (miles )ooo 
Time  (hours  per  trip) 
Time  savings  per  vehicleo0 
Value  of  savings  (f /vehicle- hour) 
Annual  traffic  volianaoooo.ooocooc 

J-OT>a  J.  oooooocoooo   VOOO*«*C*O90 

Tru  ok  Sg   Heavy 
Average  speear~(miles  per  hour) 
Distance  (miles  )ooo. 
Mme  (hours  per  trip) 
Tine  savings  per  vehicle 
Value  of  savings   ($/vehicle-hour) 
Annual  traffic  volumeoooo oooo oooo 

•1-0  \*&  -■.  00000000090000000000000 

Tots.)  oooo  each  category0ooooo 
TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS 


ooo 
ooooooo  oo  ooo* 

0*0000000090 

I  o  o  o  o  o  o  o 


ooo 

OOOOOOOOOO*  ';  O 
000OO0O0000O 
OOOOOfr  »•• 


(Time  ®l<m&tit  Savings  confd  I 
Local  Traffic  Diverted  Traffic 


New 

J59/568_ 
50986 
"10,  "951 
150,016 


360 


Old 


31  oS 


24q25     25 o 3 
0o674     O08O8 
"57134 

lo76o" 


"73751T 

5,  910 
33o0 


0o735 


28  o  3 

"250ir~ 

~"o789T 


0ol59 
f"0o86 
"597568" 
t     8,145 

29o0 
"2^25 
0o836 
0o205 
"|ToT7 


TT613 


5,986 
$     1,436 


"5725*5 

JE27 
10,951 

€335? 

I  199596" 


©  100# 
New  Old 


I     298 


111 


l__390 
12,839 


OOO     ■■.    o©**#*00-3»©CCiOOOOO**0 


4S5 


e0  Mileage  Element  Savings 

As  per  tabulation  set  forth  herebelowo 


Location  of  project 
Description  of  Project" 
Highway  number         FAS  No0 *323 
Length 


HIGHWAY  PROJECT  ANALYSIS 

^MONTANA County 

"EKALAKA^ALZADA 


Mileage  Element  Savings 
CARTER 


?605  Miles 


"High-way  sysTeiir~"    FA  SECONMrT 
"Date  of  Analysm^RIL  1946 


-10' 


(Mileage  Element  Savings  oont'd) 
Local  Traffic  Diverted  Traffic 

©  100# 
Distance  New  Old  New  Old 

Length  (miles )o oo « o •••« 0.0 «• o. ••••«         24025  25.3 

Distance  saving  (miles)ooo.oooooooo  lo05 

Average  annual  traffic  (tons)oooooo       498,  367      ~~~~~~    ~~~~~~~ 
Annual  traffic  saving  (ton-mi0)oo»o       523,285 
Cost   ($/ton~mile)oooooo00.oo»ooooo  o  f0o0178  "    "~*~~~~" 

lOtaio o o o o e o e o o o o o o o o o o e o o o o o o        f       9p 314  $    7 -  615 

Surface 

Roadway  surface  typeooooooooooooo oo  0o180  0o263       

Saving  coefficientoooooooooo.sooo  oo  OoOpSj        

Aver o  annual  traf  f i c   (ton-mi ) . » 0 . « e   1 2.608,585 


Saving   ($/ton»mile)0o ooo» oo $0ob015 

iOXiajL  ooooooooooooosooooooooooo         ▼     |o^  jJLo  3p4i 

Alignment 

wUX"  VttTjiJre     rfltlll^o  Q«eooooo««oooooooo  U  oO  J.  •  o 

Points  improvementoo oo » oo oo o o o o » « o«  4o0 

Saving   (point- ton-miles )o.  .oooooooo   50, 434^ 740    ]"2ZZZI  "    """""""* 

Saving   ($s/point-ton-mile)oooooooo  co  gOoOOOl"  

J-OTaj.  oooooooooooo**eoo«oo«oooo         ?  O,  043  5  *  0 

Totalooo  0each  category^ o » . .  o . o     I     33,  270  I  7,732         ■—---""- 

TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGSo 0 » •  0 •  •  a  •  o o »  a •  o o .  •  • . •  oof  41,00*2  " 

fo   Traffic  Benefits 

See  tabulation  -which  follows: 

HIGHWAY  PROJECT  ANALYSIS 

Traffic  Benefits 

Location  of  project  MONTANA County  CARTER 

Description  of  project EKAIAKA^ALZADA MP___^_ 

Highway  number FAS  No0   323  Highway  system       FA  SECONDARY 

Length 7605  Miles  ^Date  of  AnaiysTTAPRIL  1946 

Mileage  Element  Factors 

Fuel  Non-fuel 

Item  Function  function 

Distance  savings #16,929 58#  f     jj,433  *     }?g4?f 

Roadway  surface   savings  18,960  44a5%  8,437  10,523 


f 

6,433 

8,457 

2,557 

f  17,427 

Alignment  savings  5,113  50%  2,557       """  2,556 

Total  Mileage  Savings         f 41, 002  f  17,427       __  $     23,575 

Time  Element  Factors 

Annual 
Type  of  Traffic  Value  of 

Time  Savings 

Passenger  cars $       7,950 
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(Traffic  Benefits  cont'd) 

Trucks,   light $  8,443 

Trucks,  medium 1,547 


Trucks,   heavy 4,495 


Total  Time  Savings $22,435 


Recapitulation  of  Annual  Benefits 

Total  Fuel  Function  Benefits $     17,427 

Non-fuel   function  (  Mileage  element  factors     $  23,575 
benefits  (   Time  element  factors  $  22,435 


Total  Non~fuel  Function  Benefits  $     46,010 


TOTAL  ANNUAL  BENEFITS  I     63,437 


go  Derivation  of  Quotients 

See  tabulation  -which  follows: 

HIGHWAY  PROJECT  ANALYSIS 

Location  of  project  MONTANA  County CARTER 

Description  of  project^  EKALAKA-ALZADA  

High-may  number FAS  NoP   323  highway  system       FA  SECONDART 

Length 7605  Miles  Date  of  AnalysTsT     APRIL  1946 

Iar  =  $         16g901 Kl         s       IqOO 

Ca     =   $         730982 __ K2         s        2,950/l7,427  Z  0017 

Bn     =  I         46,010  K,         =       0o05/0o20  Z  0<>25 


Bf     "  I         17,427         _____ K2K3     s       0q17  x  Oo25  -  0C0425 

KiCa*  $         73„982  lccKgK^s       loOO  -  0o0425  r  009575 

Qs»  IaiAl  Cft=       16,901/73,982  =  0.25 


Qb^Bj/Kj Cas       46gQ10/73,982  s  0o62 


QBf -Bf A1  CA=       17,427/73,982  s  08235 


Q' -"^"^sOb^    ,0,28  -  0o0425  x  0.255  s  0o25  -  OoOl  =  0o22 
Q-aO o 707   ( Qs/QBn/QBf (1-K2K3 ) )=  0q707   (0.23  /  0o62  /  0,235  x  0,9575) 

Z   0Q707  (Oo25  /  0o62  /  0.225) 


«  0o707  x  lo075 

=  0.76 
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Here,   as  shown  in  the  SUMMARY  OF  FINDINGS,   we  find  the  highest  of 
all  solvency  ratings  for  any  routing  extending  from  Ekalaka  to  Alzada© 

Do  EKALAKA- ALZADA;  Primary  7©0  miles  and  Secondary  76.0  miles,,  via 
Chalk  Buttes,   Ridgeway,   Piniele  Road  turn-off  near  Hay  Creek  and  a  point  on 
US  212  (Federal  Aid  Route  No*  25)  about  7  miles  north-west  of  Altada©     It  is 
proposed  to  explore  the  possibilities  of  routing  the  Ekalaka-Alada  road 
through  Chalk  Buttes,   this  town  being  an  important  trading  center  in  Carter 
County «,     If  this  routing  were  chosen  as  the  proper  connection  between  Ekalaka 
and  Chalk  Buttes  it  would  avoid  several  major  stream  crossings  to. allow  a 
significant  decrease  in  bridge  construction  costs,  which,  from  the  stand- 
point of  highway  economics  is  a  desirable  feature0     But  since  we  are  con- 
sidering the  Carter  County  problem  in  its  whol  I  aspect  we  know  that  we  will 
not  be  solving  the  problem  solely  by  avoiding  costly  construction*     We  know- 
that  there  are  certain  number  of  bridges  which  have  to  be  replaced  by  either 
the  state  or  county  agencies  and  we  know  that  the  state  is  better  prepared 
to  do  bridge  construction  work  than  th«  county,.     This  phase  of  the  problem 
has  been  pointed  out  in  some  considerable  detail  because  some  of  the  sol- 
vency quotients  developed  in  subsequent  sections  of  this  analysis  and 
Analysis  E  are  surprisingly  high  when  considered  in  reference  to  present 
and  probable  future  traffic  volumes©     It  is  to  be  remembered  that  the  sol- 
vency quotients  are  high,    comparatively  speaking,  because  of  the  virtual 
absence  of  bridge  construction  costs  on  the  northerly  half  of  the  routing. 

lo  EKALAKA-BROADUS  ROADj   Oiled  Surface,   19©5  miles;    Gravel  Surface,  4.0 
milesj   total  distance,    23o5  miles© 

a0  Annual  Cost  Calculations 

Construction  costs  are  summarized  as  follows:^ 

Grading,    2305  miles  ©  $4,000  per  mile<,e(>o.  ><>•  o©0  »••••  ©•«  ooo   $94,000 

Gravel  Base  and  Surface,    23©5  miles  ©  $3,500  per  mile©«0©o©   $82,250 

Minor  Drainage  Structures,    23©5  miles  ©  $800  per  mile©©oooo  $18,800 

Oiled  Surface,   1905  miles  ©  $2,000  per  mile«ooo©oo©o©o©ooo©  $39,000 

Rights-of-Way 

ly o 5  miles  ©  J 500  per  mix 6o oo©oooooooo©oo©oo  cooooaooeo     v"p ' 50 
4o0  miles  ©  $400  per  mile0©o  o  o  oo  oo  o  o  oo  »  oo  oo  o  o  oo  o  oo  o  o  oo     $1,600 

Engineering  and  Administration 

Grading,   graveling,   and  oiling,   19,5  miles  ©  $1,000 

per  mileoo©  $19,500 
Grade  and  Gravel  4©0  miles  ©  *800  per  mile©<>  »•••«(•««•     $3,200 

SUD— "total©  ooooooooooooo»«oooooo»»o  ^fcDO,  1UU 

/  lO/o  for  contingenoleseoooooo ••  e  •  »oo»  e  •  eo •<>  ••   $26,810 
Total  construction  costs,    23©5  miles©oooooooooooooe©oooo«$294,910 
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These  data  are  consolidated  in  the  tabulation  which  follows  to  show 
the  application  of  interest  charges  and  then  extended  to  arrive  at  an  annual 
capital  cost  value  for  construction,.     To  this  value  there  is  added  the  esti- 
mated annual  maintenance  costs  to  arrive  at  the  total  annual  cost  of  the 
routing© 

ANNUAL  COST  CALCULATIONS 

Location  of  project MONTANA  County  CARTER 

Description  of  project  BKALAKA-BROADUS  ROAD 

Highway  number FAS  No<>   323  """        Highway  system       FA  SECONDARY       "~ 

Length  23c 5  Miles  rDate  of  analysis"  APRIL  1946 

CAPITAL  COSTS  Annual 

Net  Interest  Amort o  Capital 

Item                                       C  o  st  Rate  Period  Cost 

Rights  of  way,    easements,   etc»              $  11,350  dflg  20  yrs©  $       728 

Clearing,    grading,   etc<>                               94,000  *  "  6,025 
Pavements  and  surfacing: 

Type       Gravel  Base  &  Surface           82, 250  "  "  5,272 

Type       Oil  Surface                               39,000  "  "  2,500 
Structures: 

Type       Minor 18,800  ■    ,  "  1,205 

Engineering  S  Administration,  ooo           22, 700  "  "  1,455 

/  10#  for  Contingencies*© ooooooo*            26, 810  "  "  1,719 

J.  o      lOvQ.  J.     8.llim£LX     C6LT")  _L"tEL  JL     COS  Uo  ooooooooooo  •  o  o«»oeo*«ooooooo  ooo      flop  y  U*x 


2„  Total  annual  maintenance  cost   23P5  miles  @  $100o00      |  2, 350 

TOTAL  ANNUAL  COSTS  (1  /  2) $21,  254 

b0  Average  Daily  Traffic,  1960 

(1)  Local  Traffic 

On  the  basis  of  computations  at  hand  we  find  that  there  is 
a  possibility  of  diversion  to  the  routing  in  the  amount  of  10  vehicles  per 
day0  This  being  partial  construction  to  Ridgeway,  there  is  no  great  possib- 
ility of  a  large  volume  of  local  diverted  traffic*,  Average  daily  traffic  and 
travel- distance  data  are  as  shown,  on  page  1120 

(2)  Diverted  Traffic 

This  element  of  traffic,    6  vehicles  per  day  per  mile  will 
be  effeotive  over  28 <>3#  of  the  length  of  the  whole  routing,, 

Co  Annual  Revenues 

As  per  tabulation  shown  on  page  113© 

do   Time  Element  Savings 

As  per  tabulation  which  follows: 

HIGHWAY  PROJECT  ANALYSIS 

Time  Element  Savings 
Location  of  project  MONTANA        County  CARTER 


Description  of  project EKALAKA-BROADUS  ROAD 

High-way  number  FAS  No0   323  Highway  system       FA  SECONDARY 

Length 23»5  Mile's"""  __Date  of  Analysis       APRIL  1946 

-111-        (cont'd  on  page  114) 
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(Time  Element  Savings  cont'd) 
Local  Traffic  Diverted  Traffio 

Annual  Traffic  Volume                            New                 Old  New  Old 

Private  Passenger  cars   (per  year)  29,857       1,861 


Trucks,    light   (per  yearjoooe.^.o  24, 200  176  

Trucks,  medium  (per  year)oco .  „  »..  2,  446"  43  

Trucks,   heavy  (per  year)©©.......  4,455 110  

IOC  alSo  o  o  •  o  o  a  o  o  e  o  .  o  e  o  e  a  e  •  »  o  o  •  o  60,956  2,190 

Private  Passenger  Cars  *~  ' 

Average -speed   (miles  per  hour)©.©  57,8  30ol  41 © 2  41.5 

Distance  (miles).©. llc8  12.85  158.5  227.0 

Time   (hours  per  trip)..... ...... .              0.312  ,0.427  5.847  5.469 

Time  savings  per  vehicle.........              0.115  1.622  

Value  of  savings  ($/vehicle-hour)  $0.60  $0.60  ' 

Annual  traffic  volume0««««>o«<>oo©.      *  29,857  _^ 1,861 

Value  of  time  savingsooooooooo.o©  $1,811 


io°cai ooooo..ooooo... ooo. oo.o.e      $     2, 060*  $51 3_>    28 o 5% 

Trucks,   Light  ~ 

Average  speed   (miles  per  hour)...            34.8              27.1  3802             38.5 

Distance  (miles).©. 0©.©©.©.©. o...           11.8             12.85  158.5           227.0 

Time  (hours  per  trip)o00.ooo..oo.              0.559           0.474  4.149           5.896 

Time  savings  per  vehicle.. 0.  o.  ». .             0.135    10747*    

Value  of  savings   ($/vehicle-hour)            $0.86  '    $0.86         _______ 

Annual  traffic  volume...,. ...... 0          24,200  *    176             

Value  of  time  savings.. .... .... ..       $264            

iotai© o oo o o o o o o o o o . . © o o o » . . . ♦ ©     v     2,810  $75,    28© 5% 

Truck sg  Medium*  ' 

Average  speed   (miles  per  hour)...            50.8              24.1  54.2              54.5 

Distance  (miles). ..o.... . . . 0. . ...            11.8             12.85"  15805           227o0 

Time  (hours  per  trip'.oo.o. .. . ...              0.583           0.555  4063£           6.580 

Time  savings  per  vehicle. 0. ..o. . •              Q.150     1 . 945     

Value  of  savings   ($/vehicle-hour)           $1©17       $1.17       

Annual  traffic  volume©©. . ©...... .            2,446       4?          

Value  of  time  savings,  o ■  oo  .o .  • .  •©       $98           

J.O"talo  O  O  •  0  o  o  o  ft  0  o  .  9  o  o  o  a  6  e  »  .  o  •  .  •         $               429           _________  $2o,      2Oo5/0 

Truck sfl   Heavy 

Average  speed   (miles  per  hour)©o«            27.8              21©1  51.2             31  ©-6- 

Distance  (miles)o0oo©..o oooo. o*.o          11.8             12o85  15805           227.0 

Time   (hours  per  trip). »•••••  ..oo.              0o424           0.609  5o080           7 0 206" 

Time  savings  per  vehicle.o.oo.©..             0.1S5    2.126"              | 

Value  of  savings   ($/vehicle-hour)         '  "$1047  '    $1.47       _________ 

Annual  traffic  volume.. 0. ..oo... .              4,455    110             

Value  of  time  savings ...  ......  •  •  •       $544       " 

10"Ca  JL  oooooeo..eoooo.eao......e         V            ly  211        ff  «7  I ,      CO  o  O/o 

Total co .each  category . . •• .....      $       6, 510     $713       ~    

TOTAL  ANNUAL  TIME  ELMENT  SAVINGS.. $     7,  223 

e.  Mileage  Element  Savings 

As  per  tabulation  which  follows: 

HIGHWAY  PROJECT  ANALYSIS 

Mileage  Element  Savings 

Location  of  project  MONTANA  County CARTER 

Description  of  Project                '     EKALAKA-BROADlfS  ROAD  

Highway  number  FAS  No©   323  Highway  system     FA  SECONDARE      "  " 

Length 23.5  miles  ~      Date  of  AnalysTtT  APRIL  '1946 

Lo«al  Traffic  Diverted  Traffio 

Distance                                          New               Old  New               Old 

Length  (miles )o. ooo ..ooo .oooooo . »            llo8           12085  158p5           227o0 

Distance  saving   (miles )00 ...... ..              1.05"    68 0 5         

Average  annual  traffic  (tons)o..o        202, 698       5,146         

Annual  traffic  saving   (ton-mi©)..        212,833       352, 501       
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(Mileage  Element  Savings  cont'd) 
Local  Traffic                 Diverted  Traffic 
Distance(cont'd)                                New                 Old               New               Old 
Cost   ($/ton-mile)ooc«,oo00oooo.. .00,00  $0o0178     __      jO.0196     __ 


>,909 


Annual  saving  o ooo.o..oooo.oooeooo»©_ 

tv+oI                                                   „«„  $ 3^788  $1,955,    28 0 3% 

lOtalo  o  00  o  00  o  o  o  o  •  o  o  •  •  •  •  o  «  •  •  o  O  O  O.  «ff         o,    I  WU     ^  _____«—.  *             *          , 

Surface 

Roadway  surface  typeocoooo... 00 «o  ooo  0.158           0q278         °*087 0.077 

Saving  coefficientooooo. .. . ...  .00.00  0o145 -  0°®*-       

Aver0  annual  traffic  (toiwai.).e....  2,(_0_____69__  ___ 1,168,142    

Saving  (f/ton-mile)0.o..ooc.o.o. .000  i$0b0026 f0o002 

Annual   Saving, » o.  •  o  0000 .  ooo. ..  00 »  000  .         ."*.  _| 


IX     OQ.  VXI1K.  »o».  0000000000. eooeooo  ■  "  ,,    ■» 

Ta+o1      &  1 — A  772  -    |66,    2873/T 

iOXalo  o  00  o  o  co  o  •  •  o  00  o  0  o  o  o  o  o  o  0  00  o  f        ZJlLUZ  ,  v        * 


Alignment 

Curvature  ratingoo.  ooocooooo  ooooooco  601  0o15  IQoO  "  ., 

Points  improvementoeeoo  00  000.  .ooo© .  ©  5095  .  °0& ,. 

Saving   (point-ton-miles)oooeooooo.o o       15,497,781  __  700,885       

Saving  ($/point- ton-mile) 000 00. 00000  $0'o0001  SOoOOOl    

Annual   savingooo  •««  000  000000  000  ©co.  0  ____»——.  _JS  i- 

Totalooooooo.ooo.  00. 00000000000        I     ^55°  _ ^20,    28,3% 

Total„o..each  categoryoeoo.  »«-*o       I  12,110  $1^909       

TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS,  o . .0 ........ . |  14,019 

fc  Traffic  Benefits 

As  per  tabulation  Tnhich  follows: 

HIGHWAY  PROJECT  ANALYSIS 

Traffic  Benefits 

Location  of  project MONTANA  , County  CARTER 

Description  of  project EKAIAKA-BROADTJS  ROAD 


Highway  number FAS  No  0   325  j            Highmy  system     FA  SECONDARY 

Length •"SToTMiTeT  "Date  of  Analysis  APRIL  1946 

Mileage  Element  Factors 

"  ""         Fuel  Non-fuel 

Item  Function  Function 

Distance  savings                    $5,743  38g                     I     2,182  »     30561 

Roadway  surface  savings       6,706  4  So  5%                            2,917  3,789 

Alignment  Savings                    lg570  _§_g                                785  785 

Total  Mileage  Savings     $14,019  I     5,884  $     8»135 


Time  Element  Factors 


Annual 


Type  of  Traffic  Value  of 

Time  Savings 

Passenger  cars __ $  2,573 

Trucks,   light 2,885 


Trucks,   medium""  ""  457 


Trucks,   heavy 1»  308 


Total  Time  Savings I  7,223 
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(Traffic  Benefits  cont'dv) 

Recapitulation  of  Annual  Benefits 

Total  Fuel  Function  Benefits f  5,884 

Hon- fuel  function     (Mileage  element  factors     $  8,135 
benefits  (Time  element  factors  f  7^223 


Total  Non-fuel  Function  Benefits $15,  358 

TOTAL  ANNUAL  BENEFITS $21,  242 

go  Derivation  of  Quotients 

As  "per  tabulation  -which  follows: 

HIGHWAY  PROJECT  ANALYSIS 

Location  of  project  MONTANA  County CARTER 

Description  of  project  EKALAKA- BROADUS  ROAD 

Highway  number  FAS  No0   323        Highway  system     FA  S  ECONDARY 

Length 23.5  Miles  Date  of  analysis" APRIL  1946~ 

Iar  ■  $ 3,752 Kx 

C&     =  $ 21,  254 K2 

Bn     =  $ 15,  358 K^ 

Bf     S  $ 5,884 K2K3 

KxCar  $  21,  254 X-K2K3 

Qs=  Iar/Ki  Cft=       3,752/21,254  =  0.175 

QBn'V^l Cft=     15,358/21,254  "  0,72 

Q&f^Bf/kj Cftr        5,884/21,254  -  Oo  275 

Q* g=  Qfi-K2K^QRf^     0ol75  -   0,03  x  0o275  -   0o175  -   0o01  =   0C165 

Qos0«707   ((^qpn/QR<.(a.-K;>Kg))=     0,707   (0,175  /  0,72  /  0o275  x  0,97) 

»     0,707   (0,175  /  0,72  /  0,265) 


- 

loOO 

■J 

651/5, 1 

384  = 

0, 

.11 

2 

0.05/0 

.20  = 

0, 

,25 

* 

0,11    X 

0,25 

r 

0o03 

- 

1,00  - 

0,03 

= 

0.97 

-     Q,707  x  1,16  ' 


0,82 


Note  relatively  high  value  of  the  composite  solvency  quotient 
as  pointed  out  herebefore  by  reason  of  the  lack  of  bridge  construction 
expenditures. 
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2o  EKALAKA-RIDGEWAY:  Oiled  Surface,  19  ©5  miles?  Gravel  Surface,  19,5 
miles;  total  distance,  39©0  miles0 

a©  Annual  Cost  Calculations 

These  data  are  summarized  as  follows: 

Grading  39©0  miles  6  $4,000  per  mile©©0. . oooooo. ooo .oocooo oco  $156,000 

Gravel  Base  and  Surface,  39o0  miles  ©  $3,500  per  mile,e«oooo.  $136,500 

Minor  Drainage  Structures,  39.0  miles  @  $800  per  mile© ©oooooo  $31,200 

Oiled  Surface,  19©5  miles  «  *20000  per  mile0oooeoooo©©o©ooooo  $39,000 

Rights-of-Way 

19.5  miles  ©  $500  per  mileoooooooooooooooooo©©o©«>o©ooeo©   $9,750 
19©5  miles  @  $400  per  mileoooooooooooo ooo.©o ooooooo.o ooo   $7,800 

Engineering  and  Administration 

Grading,  gravel  and  oil,  19©5  miles  @  $1,000  per  mile©©©  $19,500 
Grading  and  graveling,  19©5  miles  @  $800  per  mile©o.©ooo  $15,600 

Sub— total oooooooooooooooooooooao   $415, 3bU 

</  lCffo  for  contingenciesoo  oooooooooooo . . oooo o ooo     $41, 535 

Total  construction  costs,    39o0  milesooooo oooooo. ooo oooo   $456,885 

These  data  are  condensed  and  extended  in  the  tabulation  which 
follows  to  give  indication  of  the  annual  capital  cost  for  construction©     To 
this  figure  has  been  added  a  maintenance  charge  of  $3,900  to  arrive  at  the 
total  annual  capital   cost  of  $33,186© 

ANNUAL  COST  CALCULATIONS 

Location  of  project MONTANA County  CARTER 

Description  of  project EOLAKA-RIDGEWAY 

Highway  number FAS  No0   325  _Hig;h\vay  system     FA  SECONDARY 

Length 39 ©0  Miles  Date  of  analysis     APRIL  1946 

CAPITAL  COST  Annual 

Net  Interest      Amorto        Capital 

Item  Cost'  Rate  Period  Cost 

Rights  of  way,    easements,   etc©  $     17,550         2|g>  20  Yrs.     $     1*125 

Clearing,   grading,   etc©  156,000  "  "  10,000 

Pavements  and  surfacing: 

Type  Gravel  Base  &  Surface  156,500  "  "  8,749 

Type         Oil  Surface  39,000  "  "  2,500 

Structures: 

Type    Minor ^__  31,  200  " " 2,000 

Engineering  and  Administration©©  35,100  "  "  ,    2,250 

/  10#  for  contingencies. 0 . .  o .  0  © .  41,535  "  "  2,662 

1  •  Total  annual   capital  costo  oooo©oooo.ooooooooooooo».«e©o«ooo   y  £~  t  c.o'o 

2©   Total  annual  maintenance  cost         39 ©0  miles  g  $100 ©00 $     3, 900 

TOTAL  ANNUAL  COSTS   (1  /  2) $   33,186 
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b»  Average  Daily  Traffic,  1960 


(1)  Local  Traffic 

Average  daily  traffic  and  travel-distance  data  are  set  forth 
on  page  1190  Note  the  large  volume  of  local  traffic  which  would  be  diverted 
to  this  routing  should  it  be  completed  through  to  Ridgeway0 

(2)  Diverted  Traffic 

Effective  over  47#  of  the,;  total  length  of  the  routing© 


c«  Annual  Revenues 

As  per  tabulation  on  page  120, 

de  Time  Element  Savings 

As  per  tabulation  herebelow© 


HIGHWAY  PROJECT  ANALYSIS 


Location  of  project 


MONTANA 


Description  of  project 
Highway  number 
Length 


County 


Time  Element  Savings 


CARTER 


FAS  Noo    323 


EKALAKA-RIDGEWAY 

Highway  System  FA  SECONDARY 


39o0  Miles 


Annual   Traffic  Volume 
Private  Passenger  cars  (per  year) 


Truoks,  light  (per  year)oCoooooo  o 
Trucks,,  medium  (per  year)oooooooo 
Trucks,   heavy  (per  year)00ooooo  oo 

J-  O  "CaX  So  oooooooooooooeoeooooooo 

Private  Passenger  Cars 
Average  speed  (miles  per  hour )0»o 
"is'tance  (Mixes/ooooooooo©ooooo©o 
Time  \hours  per  trip)©ooooooooooo 
Time  savings  per  vehicle00ooooooo 
Value  of  savings  ($/vehicle-hour) 
Annual  traffic  volume© ©oooo  oo  <>  oo  o 

1 OXS.  J.  ooooooooo  oooooooo«ooooooo 

Trucks,  Light 
Average  speed  (miles  per  hour)00. 
uiS'Cance  ^mixes^oeooooooooooooooo 
Time  (hours  per  trip )ooo oooo oooo o 
Tine  savings  per  vehicle©© oo o oo oo 
Value  of  savings  (f/vehicle-Kour) 
Annual  traffic  volume0oooooooooo • 

-L  0"C&  J.0000000000000000000000000 

Truck 3,  Medium 
Average  speed  (miles  per  hour)0oo 
ijx st>ance  vini xes/o©ooooooooo  ooo  »oe 
Time  (hours  per  trip )oo« • ©oo« oooo 
Time  savings  per  vehicle© 0o ooo oo 0 
Value  of  savings  ($/vehicle-hour) 
Annual  traffic  volume0o oo«o cooooo 

J-  OTf&i  0000000000000000000009000 


Date  of  analysis  APRIL  1946 
"  Local  Traffic 


New 
50,443 


40,880 
4,125 
7D482 


102,930 

37©7 
11©95 
Qo317 
O0O88 
'  IO06O 
50,443"' 
\     2,  66g  _ 


34o7 
11.95 


0o344 


0ol04 
|0  086 


40, 980 
$  3,656 

30.7 
llo95 

0.389 


0ol34 
tlol7 
4,125 
$       S4T~" 


Diverted  Traffic 
6  47o07o" 
Old  New  Old 


31  ©0 


T2©55 


0o405 


T$5T 


_28o0 


12,055 
0o448 


24^0 
12055 
0o523 


"fT2T 


146" 
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(Time  Element  Savings  cont'd) 
Local  Traffic  Diverted  Traffic 

m  47o0# 
Truck s c    Heavy  New  Old  New  Old 

Average  speed  (miles  per  hour)ooooo  27<>7  21  o0        

Distance  (miles)oooooo  .<>  »<> «.  0» . . . . «  11095  12o55       

Time  (hours  per  -trip) O00*»0 oo00 ... B  0C451  00600    

Time  savings  j>er  vehicle0ooo<>  ,°»o » J  0o169  

Value  of  savings   ($/vehicle-hour)00  "  'llo47       ___ 

Annual  traffic  volumo„ooo...oo...og  7j 48lT~     ^ 

lOXal  o  o  e  o  o  o  o  o  o  o  o  u  o  o  o  o  o  o  o  o  o  o  o  o  o  <8>     Lg  85"  §ltoc 

Totalooo o.each  category^ ooo o» »       %  8g825                        "       $1,18?"  ' 

TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS,, «,«    ................ ,|  10,008 


9»  Mileage  Element  Savings 

As  per  tabulation  hereinafter 

HIGHWAY  PROJECT  ANALYSIS 

Mileage  Element  Savings 

Location  of  project  MONTANA         County  CARTER 

Description  of  Project  "  BKAIAKA-RIDGEWAT"  " 

Highway  number  FAS  jE «    523  "*  Highway  system       FA  SECONDARY 

Length  ^900  miles  _Date  of  Analysis'        APRIL  1946 

Local*  Traffic  Diverted  Traffic 

m  4i% 

Distance  New  Old  New  Old 

.LOngiCR     ^mXXeS  /oooooooooooooooooooceoo         11  0*70  luoOO 

Distance  saving  (miles)oooooooooo oooo   0e6  _~_~~~___~  "  IZZZZZ 

Average  annual  traffic  (tons)oooeo. «»  542^087"  

Annual  traffic  saving  (ton»mi,)00  oooo  205^252     _____ 

Cost  ($/ton»aile)00000o0a  B000...,oo0»,  ^0o0i*7"8 

■'.  O  uS-.l  o  Ot>OOOOOOOooooooooeooooeoo»$  Og  OQ6  ,  ?p     Of  Crx  f 

Surface 

Roadway  surface  typeooooooooo Ooo0O0 00   0o144     0o267  

Saving  coeff iciento* oo o o oo o o o o o o o» o oo   0o125    

Aver0  annual  traffic  (ton-mi.  )ooo«o  0«  $,430, 02"?  " 

Saving  (|/ton*mile)0 o ooeoocoooooooooo  $0o002 


a.  Ota  Xooooo»oooo«oooeo»e»8000»ooo'         On  850  —     $110 


Alignment 
curvature  raxing  <> ooooooeooooooooeoooa         boo  l  o  1 

Points  improvement© ooooooo»«eo»oo»o«o  5P4 

Saving   (point-ton-mileg ) O0O0tt. »».».. o 2*37922',  146                                      ' 
Saving($/peint-ton-»mile)eo09a<,0.  .  .,.„  "10.0001  

■•■0  wal  oooo«o«»oooo«o©»  dQO<deo««»oc'$         &$  O-?  w  f  Ov ' 

Totaloooooeach  category0 o  0  0  0  0  c  0 . $~T^S 904  '  $5y 170 " 

TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS  0 . . » «  » 0 . .  o . . « 0  0  o  » » o  „ .  ...f     18,074 


f o   Traffic  Benefits 

As  per  tabulation  hereinafter© 

-121- 


HIGHWAY  PROJECT  ANALYSIS 

Traffic  Benefits 

Location  of  project  MONTANA County  CARTER 

Description  of  project^         _ JgALAKArRIDGEiVAY "  '  '     _ 

High-way  number               FA^°_^Jj23  ,     '      "     Highway  system     fOeCOTJDARY 
Length  _    _  39 o0  miles Date  of  analysis     '    April  1946 

« 

Mileage  Element  Factors 

Fuel  Non-fuel 

Item  Function  Function 

Distance  savings      \  f60899  38#       ^__^__L       _  $  4g277 

Roadmy  surface  savings 


39894 

lp213 

* 

7S729 

4, 

856 

lp 

212 

*10fl 

345 

Alignment  savings 

Total  Mileage  Saving s_     "'fV^OTA'' 

Time  Element  Factors 

Annual 
Type  of  Traffic  Value  of 

Time  Savings 

Passenger  cars $     3a  514 

Trucks^   light  3P  780 

Trucks*   medium  693 

Truck  s9   heavy  ^JTo^l 

Total  Time  Savings  %  10P0Q8 

Recapitulation  of  Annual  Benefits 

Total  Fuel  Function  Benefits  %     7P729 


Non-fuel   function     (Mileage  element  factors       %  10g  545 
benefits  (Time  element  factor-  %  10p008 

Total  Non-fuel  Function  Benefits  _  $  20g353 

TOTAL  ANNUAL  3ENEFITS_   _  $  280082 

go  Derivation  of  Quotients 

As  per  tabulation  herinafter0 

HIGHWAY  PROJECT  ANALYSIS 


Location  of  project  MONTANA  County         CARTER 

Description  of  project  EKALAKA-R1DGEWAY  ' 


High-way  number      FAS  No,   323        ^Highway  system       FAS3CDNDARY 

Lengthy 39o0  Miles  """"""""Date  of  Analysis       April  1946 


Iar  ■  %         8P837  J^         sloOO 


Cft     =   $       33,186  K  s  1,201/7,729  -  0.155 


;a     -   f       ~~0  "vv  ftp 
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(Derivation  of  Quotients  cont'd) 


%  =  |   20,357  x  K    s       0,05/0.20  5  0.25 

Bf    s  |         7fl729 J£2K3     S"      0ol4  x  0,25  s  0o04 

^C^  ♦       33,186  l-K?K$s       loQ0  -  0,04  "  0o96 

Qygl^K^Cgii       80837/33c186  =  0o265 ___^ 

Qbh" BnAl Cfcg     20g353/33p186  z  0,615 

%f  =Sf /Kx Cfts        7,729/33,186  a  0o23         , 

Q'  sWi  Qr/»s     0,265  -  0o04  x  0,23  s  0,265  -  0oQl  -  0o255 

C^sO o 707   ( Qg/C^n/Qg- (l-K2K  ) >s  0o707  (0o265  /  0o615  /  0,23  x  0,96) 

S  0o707  (0o265  /  0o615.  /  Q,22)  

s  0o707  x  1,10 u 

5  0,78 

1  I  '  i      i      in    i  l  pi-      I   HI  ll.    .     . 

Note  the  continued  "high  level  of  solvency,    relatively  speaking, 
this  by  reason  of  the  fa.ct  that  no  expenditures,  for  bridge  construction  will 
be  necessary  to  build  this  routing  to  this  point 0 

3 oEKAIAKA- ALBION  ROAD?     Oiled  Surface  19,5,  miles*  gravel  surfaoe, 
22,5  miles j   total  distance^   42,0  miles, 

a.  Annual  Cost  Calculations 

Construction  costs  are  summarized  as  follows: 

Grading^,   42o0  miles  @  $4S000  per  mileoo,ooooo,ooo,o....  •• $168,000 

Gravel  Base  and  Surface,   42,0  miles  %  |3,500  per  mile,,,©,  coo  $147,000 

Major  Drainage  Structures,   bridges, 

2  timber*   120  feet  @  $100  per  lineal  foot,,,,,. ,,,, $12,000 

Minor  Drainage  Structures,   42,0  miles  <*  $800  per  mile,0 $33,600 

Oiled  Surface,    19,5  miles  ©  $2,000  per  raile0©oo o,,0 o. . , $39,000 

Rights-of-Way 

1905  miles  @  $500  per  mile,,.  .000000,0.  .0. ...  o.  .0000,00000       $9,750 
22«5  miles  ©  $400  per  mileoe 0000. ... • »o*«. . o. «.oo©o. .0. .00       $9,000 

Engineering  and  Administration 

Grading,   gravel,   and  oil,    19,5  miles  &  $1,000  per  mile©,©©     $19,500 

Grade  and  gravel,    22.5  miles  @  $800  per  mile $18,000 

bridges,   0/0  01   fl«j uOOoo.o.. 0000. ••••••oo*«  ...»•..  *•••  00 00  youo 
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5UD— TJOTal  oooooooo«ooo**oo*  *  0  o  o  o     v^5b,  450 

/  10%  for  contingenciesooooooooooooo*. ooooooo     $45,645 

Total  construction  cost,,   42o0  milesooooooooooooooo»ooo  $502,095 

These  data  are  resolved  along  -with  estimated  maintenance  oosts  to 
arrive  at  a  total  annual  capital  cost  in  the  tabulation  -which  follows? 

ANNUM,  COST  CALCULATIONS 

Location  of  project  MONTANA County       CARTER 


Description  of  projeot  EKALAKA- ALBION  R0AT5" 

Highway  number  FAS""No0   323  Highway  system  FA  SECONDARY         "" 

Length 42o0  miles  Date  of  analysis"     APRIL  1946 

CAPITAL  COSTS  Annual 

Net  Interest  Amorto  Capital 

Item                                     Cost  Rate  Period  Cost 

Rights  of  way,   easements,,    etc              I     18,750  2|^  20  yrs.   $     1,202 

Clearing,   grading,    etc.                               168,000  *  "  10,769 
Pavements  and  surfacing? 

Type     Gravel  Base  4  Surface             147,000  "  *  9,423 

Type           Oil  Surface""                          39, 000  "  "  2,500 
Structures? 

Type        Major,    2  Timber                       12,000  "  H  769 

Type               Minor                                      33,600  "  "  2.154 

Engineering  and  Administration. „                38, 100  "  "  2^442 

/  10#  for  contingencieso ooooo oo o               45,645  "  '  "  j  jj'?^6. 

1«  Total  annual  capital  costp ooooooooo»ooooooooooooooooooo»o o *  52, 185 

o     m  .    ,  ,  .  42o0  miles  @  $100,00  *     ,    onrx 

Co    iccai  annual  maintenance  costo oaooo» o»oi>tt»«o««tt>o»o»«« »«t     %» <*v 

TOTAL  ANNUAL  COSTS  (l  /  2) $  36,385 

b0  Average  Daily  Traffic,,   1960 

(1)  Local  Traffic 

Average  daily  traffic  and  travel-distance  data  are  as 
shown  on  page  125« 

(2)  Diverted  Traffic 

Effective  in  the  amount  of  6  vehicles  per  day  per  mile 
over  50. 6#  of  the  total  length  of  the  routing* 

Co  Annual  Revenues 

As  per  tabulation  shown  on  page  126o 

d.  Time  Element  Savings 

As  per  tabulation  which  follows? 
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HIGHWAY  PROJECT  ANALYSIS 

Time  Element  Savings 

Location  of  project MONTANA County    CARTER 


Description  of  project         EKALAKA- ALBION  ROAD' 

Highway  number   FAS  No©  523  '  Highway  system  FA  SECONDARY 

Length  4To0  Miles  __Date  of  analysis'  APRIL  1946 

""  Local  Traffic  Diverted  Traffic 

@  50<»6^ 

Annual  Traffic  Volume  New      Old  New     Old 

Private  Passenger  cars  (per  year)  630  327 

Trucks,,   light  (per  year)ooo««o»oo  51^283 

Trucks*,  medium  (per  year)»oooo«oo  5g185     _______ 

Trucks,   heavy  (per  year)ooooo©poo  ^417    

-LOT/S-jL  S  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  1.  £& $  <£  1.U  

Private  Passenger  Cars 

Average  speed   (miles  per  hour)©©*  3501            30o5  _^^^^^    _________ 

Distance  (miles)ooooooo©ooo»o.  «oo  15©65         1601         

Time  (hours  per  trip)oooo.coo. .oc  0e446         00  528    

Time  savings  per  vehicle© . .  oo.  •  ••  0o08"2  

Value  of  savings   ($/vehiole-hour)  $0o60     

Annual  traffic  volume0oo*o©©oo©oo  63c  327    _________        

■■•  Ot&l  S  o  o  o  o  o  o  o  o  o  o  o  yj  o  o  o  o  o  o  o  o  o                  V             3;llo  "ylb 

Truck s0  Light 

Average   speed   (miles  per  hour)©oo  52©1           27,5         

Distance  (miles)© o©o©«oo©o©o. o • ••  15©65         16©1         

Time  (hours  per  trip)©©©© »• ooo ...  0o487         0o585    

Time  savings  per  vehicle©© o  ..©o. .  0,098  

Value  of  savings   ($/vehicle»hour)  $0.86"    

Annual  traffic  volume0oooooo ooo. .  51B283    

-LOtaiS  o  ©  o  o  o  o  ©  o  o  o  o  o  o  o  o  u  o  a  •  o  ©                3?           4j  Ou'v  #134 

Truck sp  Medium  , 

Average  speed   (miles  per  hour)©©©  28©1           ______        

Distanoe  (miles)o©  oooooooo..  c  oo . .  15o65         160].  __________ 

Time  (hours  per  trip)O0c  ©  .0  oooooo  0©557         _________    

Time  savings  per  vehicle©  coo©©©©  0©128  

Value  savings  (1/ vehicle-hour)©©©  I'lolV    

Annual  traffic  volume© oo.*.  .oo.oo  5a183    

10  vGLX  Soooeooeooooooo«oooooo                  <|p                   '  /  O  IpOU       ' 

Trucksp   Heavy 

Average  speed   (miles  per  hour)©©©  25©1           20o5         

Distance  (miles)oooooooo ooo. .oo oo  15p§5         16©1         

Time   (hours  per  trip)©©©.  <,©». «.  o  0o624         0o785     __ 

Time  savings  per  vehicle0.ocoo. o©  0o161 

Value  of  savings   ($/vehicle-hour)  $1047 
Annual  traffic  volume© ooo©©©©©©©© 


OTJ&X  So  ooo«o&»oGooooo*6oooo  SP         -_*y  iC  *..»_/  ty  \.  f  4c 

Total.  oeoeach  category©  oo  ©  ©    $  10,443*""  "__________""   $1,  274  " 

TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS©  ©  ©  ©  © .  0 . .  „  0  0  ......  0  ...  ©  0  ,  .  .  |  117717" 


e©  Mileage  Element  Savings 

As  per  tabulation  which  follows: 
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HIGHWAY  PROJECT  ANALYSIS 


Mileage  Element  Savings 


Location  of  project 


MONTANA 


Description  of  Project 
Highway  number 
Length 


County 


CARTER 


FAS  No, 
4^„0  Miles 


323 


Distance 
Length   (miles )< 
Distance   saving(miles)< 
Average  annual   traffic  (tons)ooo. 
Annual  traffic  saving   (ton«mio)oo 

V/OSt  ^  Sr/  "COn"»miXe  Jooooouoo»ooooooo 
10  uaj.  noooooooooooooooaooooco 


!©C0O0O0OOO0000  oa»  oo 


'ooooooooooo 


EKALAKA- ALBION  ROAD 

Highway  system     FA  SECONDARY 


Date  of  analysis       APRIL  1946 


Local  Traffic 


New 
15o65 
TT045 
"42^7013 
193P05S 
$0o0lT8 
3,436 


Old 
16ol 


Diverted  Traffic 

®  50  c6% 

New  Old 


5,496 


Surface 

Roadway  surface  type00  000  •  <=  Oooo .  0 
Saving  coefficient©,^ oooooooooooo 
Averc  annual  traffic  (ton-mio)ooo 
Saving   (*/ton-mile)ooooo ooooeo.oo 

J-  OT»  U.J.OOOOO    OOOUOOOOOO    OOC-PO    *oo 


0,193 

0o078 
699070109 


9,670 


0o271 


-    $118 


Alignment 
uurvaTTure  rauingo oooooooooooooooo  4ou 

Points  improvement©  oo oocoo«.ooooo 
Saving  (point-ton-miles)<>oooooooo 
Saving   ($/polnt-ton-mile)0ooooooo 

XO XS..L ooooo«  o  •  ooooooooooooo 

Total00oo6ach  category00oo     |  15,800*" 

TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS 


309 
26,937,725 

""foToooi 


0©6 


"ggg" 


oo  ooocoooc  oooo«   OO  0O«   0  0' 


19,213 


fo   Traffic  Benefits 

As  per  tabulation  which  follows 

HIGHWAY  PROJECT  ANALYSIS 


Traffic  Benefits 


Location  of  project 


MONTANA 


County   CARTER 


Description  of  project EKALAKA- ALBION  ROAD 

Highway  number FAS  NO,  S5S    """ 

Length 42o0  Miles 


Highway  system   FA  SECONDARY 


Date  of  analysis  APRIL  1946 


Item 


Mileage  Elerent  Factors 


Fuel 
Function 


Non-fuel 
Function 


Distance  savings 

Roadway  surface   savings 
Alignment  savings    " 


Total  Mileage  Savings 


56,932 


9/552" 


2,729 


$19,213 


Z8%         |        2. 664 


44, 


*50?* 


4,251 

1,365 

1 

8,250 

4_j_298 


5,  301 


1,  364 


|     10,963 
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(Traffic  Benefits  cont'd) 


Time  Element  Factors 


Type  of  Traffic 

Passenger  cars 

Truoks,   lightj  

Trucks,  medium 

Trucks,  heavy 


Annual 

Value  of 

Time  Savings 

t       4,032 

H52B 


2,403 


Total  Time  Savings 


$     11,717 


Recapitulation  of  Annual  Benefits 
Total  Fuel  Function  Benefits 


$     8, 250 


Non-fuel  function     (  Mileage  element  factors  $       10,965 
benefits  (  Time  element  factors         $       11,717 

Total  Non-fuel  Function  Benefits 

■       I*  '  '  ' 

TOTAL  ANNUAL  BENEFITS 


$  22,680 


$  50,930 


g«  Derivation  of  Quotients 

As  per  t  abulation  which  folloivs: 


HIGHWAY  PROJECT  ANALYSIS 

MONTANA 


Location  of  project 

Description  of  project 

High-nay  number      FAS  No0  323 

Length 


County 

EKAL/K  A- ALBION  R0AD~ 


CARTER 


42o0  miles 


High-way  system       FA  SECONfflST" 
"Date  of  analysis'      April  1946 


Lar 


7,478 


K, 


loOO 


56, 585 


*2  -     1,295/8,^250  =  0,155 


Bn    s  % 


22fl  680 


-K3  g     0^05/0o20  =  0*25 


Bf    a  | 


8fl250 


_K2K3 


'     0,155  x  0.25  =  0.04 


KxCa-  $ 


56,  585 


V^axAl^"     7,478/36,585  »  °°205 


_1-K2K3  =     1,00  -  0o04  s  0,96 


Q^B^/K^z  22,680/56,585  S  Q^625 


g^Bf/fr  Cfts     8,250/56,585  -  0,225 


Q'sSVK2K3QBf=. 


0,205  -  0.04  x  0,225  -  0,205  -  X).01  =  0,195 
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(derivation  of  Quotients  cont'd) 
QoSO . 707   ( Qa/QBn/%f  ( 1-^2*3 J )*       °»707   (0»3Q§-    /  0*625  /  0,225  x  0.96) 

Z       0o707   (0.205  /  0o625  /  0.24) 


0o707  x  1,07 


00755 


Note  that  the  composite  solvency  quotient  developed  to  this  point 
in  this  series  of  analyses  is  the  same  as  that  computed  in  Analysis  A,  sub- 
section 5,   g© 

4.  EKALAKA-PINIELE  ROAD:      Oiled  Surface,    19*5  miles?   Gravel   Surface, 
33©0  mile;   total  distance,   5205  miles© 

a.  Annual  Cost  Calculations 

Construction  costs  are  summarised  as  follows: 

Grading,    52©5  miles  ©  $4„000  per  mile.«.»,,,.,«, $210,000 

Gravel  Base  and  Surface,   52.5  miles©  $3,500  per  mile©,,.,.,.   $183,750 

Major  Drainage  Structures,  "bridges 

5  Timber,    300  feet©  $100  per  lineal  footoo $30,000 

Minor  Drainage  Structures,    52,5  miles  ©  $800  per  mile,,,,,,..     $42,000 

Oiled  Surface,   19,5  miles  ©  $2,000  per  mile,©,,,,,*.,  •••••••  •«     $39,000 

Rights-of-Way 

19,5  miles  ©  $500  per  mile©o©o«, o*,©,, ,,o*,,o,« a,,,,,,,©       $9,750 
33,0  miles  ©  $400  per  mile«o©»©o,o oe©oo, .o. »•»«•.. ••••»•     $13,200 

Engineering  and  Administration 

Grading,    gravel,   and  oil  19©5  miles  ©  $1,000  per  mile©. •  $19,500 

Grading  and  gravel,    33,0  miles  ©  $800  per  mile,, $26,400 

Bridges,   5^  of  $30,000  6o«,  uuo.o©©***©© .,.,.. $1,500 

Sub-total©  •©••••••• ©  .   $575, 100 

/  10#  for  contingencies,©© ©,,,.©»,,. ,, «     $57,510 

Total  construction  costs,   5205  milesoeo.oo.o.ct $632,610 

These  data  are  summarised  and  extended  along  with  annual  mainten- 
ance costs  to  arrive  at  the  total  annual  capital  costs  in  the  tabulation 
which  follows: 

ANNUAL  COST  CALCULATIONS 

Location  of  project  MONTANA County CARTER 

Description  of  projeot  EKALAKA-PINIELE  ROAD 

Highway  number FAS  No.   323  Highway  system       FA  SECONDARY 

Length 52.5  Miles  Date  of  analysTs       April  1946 


Item 
Rights  of  way^,    easements,   etc 
Clearing,    grading,    etc* 
Pavements  and  surfacing:  , 

Type     Gravel  Base  &  Surface 

Type         Oil  Surface 
Structures; 

Type    Majorg    5  Timber 

Type  '        Minor 

Engineering  &  Administratio'noooooo 
f   \Ofo  for  contingenciesoaoo  oo  oooo  o 

1«  T0-fcal  annual  capital  cost 


CAPITAL  COSTS 
Net 
Co  s-t 
$     22,950 

"Tip,  ooo 


Interest  Amort » 
Rate    Peribd 


-V- 


Annual 
Capital 
Cost 
20  yrs*  $  1,471 
"      15,461 


183,750 

39,000 

30*000 

2__000 

47 0 400 

57n5lO 


ti 


11,778 
2,500 

1,923 
2,692 
3,038 


oooooooooooeaooooooooeoooooeooooo 


52n5  miles  ®  $100,00 


3,686 
$  40,549 

|  5, 250 

I  45,799 


2©  Total  annual  maintenance  cost 
TOTAL  ANNUAL  COSTS  (1  /  2)_ 
b0  Average  Daily  Traffic 

(1)  Local  Traffic 

Average  daily  traffic  and  travel-distance  data  are  as 
shown  on  page  1520 

(2)  Diverted  Traffic 

This  element  of  traffic,  6  vehicles  per  day  per  mile#  will 
be  effective  ever  63© 3%  of  the  total  length  of  the  routing. 

Co  Annual  Revenues 

As  per  tabulation  shown  on  page  133o 

d0  Time  Element  Savings 

As  per  tabulation  which  follows: 


HIGHWAY  PROJECT  ANALYSIS 


Time  Element  Savings 


Location  of  project 
Description  of  project" 
Highway  number 
Length 


MONTANA 


County 


CARTER 


EKALAKA-PINIELE  ROAD 


FAS  Noo  323 
5i205  miles 


Highway  system   FA  SECONDARY 


Annual  Traffio  Volume 
Private  Passenger  cars,  (per  year) 
Trucks,  light  (per  year)0o. 
Trucks,  medium  (per  year). 
Trucks,  heavy  (per  year), 
Totals* 


Date  of  AnalysTs"  April  1946"" 

Local  Traffic      Diverted  Traffic 

©  63e3# 

New      Old      New       Old 


&  C  O  0  O  0  o 


'oeoooooo 


'oeoocoooo 


>  0  o  «  c  o  •  •  o  •  e  ooecoo0  •  ooo 


62, 

415 

50, 

589 

5S 

no 

&# 

271 

127, 

385 

-131-    (cont'd  on  page  134) 
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(Time  Element  Savings  cont'd) 
Local  Traffic  Diverted  Traffic 

&  63o3# 
Private  Passenger  Cars  New  Old  New  Old 

Average  speed   (miles  per  hour)©*  35<>3  30  e6 

Distance   (miles )oo  oooooooooo  »  «oo  1607  1702 

Time  (hours  per  trip)ooo.>  ooooooo  0o473"  0o562  g 

Time  savings  per  vehicle00oo  «9n  0o089     

Value  of  savings  (f /vehicle-hour)  $0  0 60 

Annual  traffic  volume<>oo.  o«  eoooo  62, 415 


-l-Otal  oooooeo»oqooe»ooOi>o»»o*o             #         3,  333  $1  p  14b 

Truck Sj   Light 

Average  speed  "(miles  per  hour)0.  5203           27P6  

Distance  (miles)oooo •«« »ooo»« • ♦•  1607           1702 

Time  (hours  per  trip)00ooooooo  60  'd'05'l7  "      O0523 

Time  savings  per  vehicle0o©oo» .o  0o106       ■ 

Value  of  savings   ($/vehicle-hour)  f0«86~    

Annual  traffic  volume00oaoo 9000.  • 505  589       

lOXaloo  8  o  o  o  o  oo  e  o  o  o  o  o  o  o  o  o  Oo  e  o  o           $       4,61/-  $16" 

Truck  39  Medium 

Average  speed   (miles  per  hour)co  2803           23o6  

Ul  S"Cance    \dl  L  es  y  o  o  o  o  o  »  o  o  o  o  o  o  o  o  o  o  lOo  '                 1  ■  o  6 

Time  (hours  per  trip)0oo<»«ooooo «  OoStTO         007'29"  ~" 

Time  savings  per  vehicle»0o0oo oo  0o139 _  _  , 

Value  of  savings  ($/vehicle-hour)  $1017*    _______ 

Annual  traffic  volumeooooooooooo  5,110                 '  


_-0"E8ULo  O  O  OO  O  O  O  O  O  0  0  O  O  0  o  •  •  o  o  •  o  o  o  $831  $62  __________ 

Truck s?   Heavy 

Average  speed   (miles  per  hour)oo  25  „  3  20e6         ________ 

Distance   (miles)oooo »ooooo «» o ooo  1607  1702         ^ . 

Time  (hours  per  trip)0o»0  oooo •« »  07690  0o835  i  

Time  savings  per  vehicle0ooo.»oo  0.1 7F      

Value  of   savings   ($ /vehicle-hour)  $1047       

Annual  traffic  volumeooooaooooo©  "  98  271  "    __ 

•*-OUal  o0ooo«o«*»ooooooooo»oe»o  #        £>p  3oO  iff  falo  ^_________ 

Total oooeach  category© »» o  o  o  o .   $  11^,161""       '    $1„ 593 
TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS* »•«•••••••• „,„  ...f   12,754 

ee  Mileage  Element  Savings 

As  per  tabulation  which  follows? 

HIGHWAY  PROJECT  ANALYSIS 

Mileage  Element  Savings 

Location  of  project MONTANA   County     CARTER 

Description  of  project         EKALAKX-PINIELE  ROAD   _____^ 

Highway  number      FAS  No©  323      ^Highway  system     FA  SECONDARY 

Length 5205  miles  Date  of  analysTs"  APRIL  1946 

Local  Traffic      Diverted  Traffic 

$  63o3^ 

Distance  New  Old  New  Old 

Length  (miles)ooooooooo  oooeooo*  o  1607  1702        _________ 

Distance  saving   (miles )o  oo  o«oo« o  0o_5  _' __    
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Distance  (cont'd) 
Average  annual  traffic  (tons)ooo.o 
Annual  traf f i c  saving  '  (ton-mi  0)000 
Co st  v '/ton—mi l6]ooo>o  «««•  0  ©  ©' »  0000 

iOXaX  oOoooooe»»o»oooooooe»ooooo 

Surface 
Roadway  surface  typeooooooooooooa* 
Saving  coefficientooo ooo,«o©oooooo 
Aver*  annual  traffic  (ton-mile) 
Saving  (f/ton-mile) 


000 

ooooooooooo»eoo 


Total 


ooooooo«»»»»»»»»scpe»»»»« 


o««»ooecooo** 


Alignment 
Curvature  ratingoo 
Points  improvement 
Saving  (point-ton-miles) 
Saving  (t/point-ton-mile) 

O  wajLoo  OOOOo»ooo»»»oooooooo 

■"■otala  o  a  each  category0o»»  0 . 


00000 

o 

0O00»0O0( 
0  0  0  0  0  0  0 


(Mileage  Element  Savings  cont'd) 
Local  Traffic      Diverted  Traffic 

©  63©  375" 
New      Old     New      Old 
423,  270 


211,635 

$0o0178 

f  '  3,767 

0,191 

O0O8 

7, 280, 244 

$0*0014 

f  10,192 

4035 

4025 

30,941s037 

$0o0001 

*       3,094 

$     17,053 

0o271 


$4, 373 


-  $148 


O06 


« 4, 269 


TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS© 0 , ..f  21,32? 

fo  Traffic  Benefits 

As  per  tabulation  which  follows: 


Location  of  project 


Description  of  project 
Highway  number 
Length " 


HIGHWAY'  PROJECT  ANALYSIS 

Traffic  Benefits 

MONTANA County CARTER 

"  EKALJKA-PINIELE  ROAD 


FAS  No.  323 
52©5  miles 


Highway  system   FA  SECONDARY 
"Date  of  analysis  APRIL  1946 


Item 


Mileage  Element  Factors 


Fuel 
Function 


Non-  fuel 
Function 


Distance  savings 


Roadway  surface  savings 
Alignment  savings    


Total  Mileage  Savings 


$8,140 


10,044 


3,138 


44©  5# 
50^ 


|21» 322 


Time  Element  Factors 


Type  of  Traffic 


f 3,093 $     5,047 


4,470 


TTSeT 


$       9,132 


Passenger  cars 
Truck  8„   light  " 
Trucks,  medium 


Annual 

Value  of 

Time  Savings 

$     4,479 


-577T 


893 


-185- 


5,574 


I  12,190 


Traffic  Benefits  (cont'd) 

Trucks,  heavy $   2, 603 > 

Total  Time  Savings  #  12,754 

Recapitulation  of  Annual  Benefits 

Total  Fuel  Function  Benefits f  9,132 

Non-fuel  function   (Mileage  element  factors  $  12,190 
benefits        (Time  element  factors     f  12,754"" 

Total  Non-fuel  Function  Benefits I  24,944 

TOTAL  ANNTTAL  BENEFITS |  34,076 

go  Derivation  of  Quotients 

As  per  tabulation  -which  follows r 

HIGHWAY  PROJECT  ANALYSIS 

Location  of  project MONTANA County CARTER   


Description  of  project  EKALAKA-PINIELE  ROAD 

Highway  number        FAS  Noo  325       Highway  system  FA  SECONDARY" 

Length 52>5  miles  "~  _Date  of  analysTs"  APRIL  1946 

Iar  gl     8,471 K    Z       uqq 


Cft     -$  45,799 K2         r       1,618/9,132  S  0.175 

B„     S|  24,944  K_         -       0.05/0.20  S  0.25 

Bf     »♦  9,132     ! KglCj     -       0.175  x  0.25  S  0a045 

Kj, Cfts$  45,799 l-KpICs^       IqOO  ■  0»045  jg  0*955 

Q0»IarAiCftS       8g 471/45,  799  s  0o185 

QBnSBnAl Cfl^     24,944/45,799  ;  0.545 

QBfaBf Ax CflS       9,152/45,799  z  0.20 .. 


Q»  „gQ«-K9g  Qpfs  0.185  -  0.045  x  0.70  Z  0.185  -  0.01  S  0.175 

QqSO . 707  ( Qs/OBn/Ogf ( 1-K2K3 ) )=     0.707   (0.185  /  0.545  /  0.20  x  0.955) 

S     0.707   (0.185  /  0.545  /  0.19) 


Z     0.707  x  0,92 

Z     0,65 
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Note  that  the  composite  solvency  quotient  is,   for  all  practical  purp- 
osesp,  identical  with  that  developed  in  Analysis  A,    sub- section  4,    go 

5o  EKALAKA-US  212:   Oiled  Surface,    19Q5  miles:    Gravel  Surface,    5605 
miles?   total   travel<-di  stance,    76o0  mileso 

a0  Annual  Cost  Calculations 

Details  of  construction  costs  are  summarized  as  follows: 

Grading,,   76o0  miles  @  |4, 000  per  mileooooooooooo  opooooooooooo  o   $304, 000 

Gravel  Base  and  Surface,    76o0  miles  &  $3,500  per  mile0oooooooo   $266,000 

Major  Drainage  Structures,   bridges 

1   Steel,    100  feet  <$  $150  per  lineal   footoooooo  oo  ooo.  »oo  oo      $15,000 
7  Timber,    420  feet  @  $100  per  lineal   footoo.. ooo.. . o     $42,000 

Minor  Drainage  Structures,    7600  miles  @  $800  per  mileoooooo »• .     $60,800 

Oiled  Surface,    1906  miles  @  $2,000  per  mileoooo ooooooooooooooo     $39,000 

Rights-of-Way 

19 o 5  miles  6  5500  per  mileoooo  <>  oooo  o oooooooooo o  oo o»  oo.ooo       v^#  'PO 
5605  miles  ®  $400  per  mileooooooooo...oooo «o«. eoooo. .  ..oo     $22,600 

Engineering  and  Administration 

Grading^    gravel  and  oil,    19c5  miles  ©  $1,000  per  mileo000     $19,500 
Grade  and  gravel  56»5  miles  ©  $800  per  mileoooo oooooooooo     $45,200 

•DriugeS,       U/°     Ol       Wi   oOUUoooOOO  O   0  9   OO  OO   u  O0«   «O0O0  0  ooo  0«   oo   •   •  •    »o  9&|  ubO 

^lb— total oooooooo.ooo.ooooo     '8  CO, 700 

/  10/S  for  contingenciesoooooo ooo  .  $82,670 

Total  construction  costs,   76o0  milesoooooooooo. ooo. ■ .oo   $909,370 

These  data  are  extended  on  the  tabulation  which  follows  to  cover 
the  application  of  interest  charges  and  then  combined  with  estimated  main- 
tenance costs  to  arrive  at  a  total  annual  capital  costo 

ANNUAL  COST  CALCULATIONS  • 

Location  of  project  MONTANA  County       CARTER 


Description  of  project  EKALAKA  -  US  212 

Highway  number             FAS  No.   323                  ^Highway  system  FA  SECONDARY 

Length  ~     76o0  miles  Date  of  analysis       APRIL  1946 

CAPITAL  COST  Annual 

Net             Interest  Amorto         Capital 

Item                                      Cost               Rate  Period             Cost 

Rights  of  way,    easements,    etce              $     32, 350         21$  20  yrso   $     2>07? 

Clearing,    grading,,  etc0                                 304, 000           '*  "               19,486 
Pavements  and  surfacing: 

Type  Gravel  Base  &  Surface               266, 000           "  "               17,051 
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Type       Oil  Surface 


Structures: 

Type      Major,   1  Steel 
Type      Major,    7  Timber 
Type  Minor 

Engineering  and  Admini strati on 
/  10^  for  contingencies* 


(Annual  Cost  Calculations     cont'd) 
39,000 


>0  O  o  a   ooo 


15, 

000 

42* 

000 

60, 

800 

M§ 

550 

82, 

670 

20  yrso  $  2,500 
"         962 


1©  Total  annual  capital  costooooo 
20  Total  annual  maintenance  cost 
TOTAL  ANNUAL  COSTS  (1  /  2) 


OOOOOOO    OO    CO    •    O  O    •    •    ••©OOOOOOOOOO 


76  oO  mio  @  $100  <>00 


2,692 
3,897 
4,330 
5,?99 

$  58,290 


7,600 


$  65,890 


b0  Average  Daily  Traffic,  1960 

(1)  Local  Traffic 

Average  daily  traffic  and  travel- distance  data  are  as 
shown  on  page  1 390 

(2)  Diverted  Traffic 

This  element  of  traffic  will  be  effective  over  91. 6$  of 
the  total  length  of  the  routings 

Co  Annual  Revenues 

As  per  tabulation  shown  on  page  140 o 

do  Time  Element  Savings 

As  per  tabulation  which  follows: 


Location  of  project 
Description  of 
Highway  number 


Description  of  project 

FAS  Nop   323 
Length r,/6o0  miles 


HIGHWAY  PROJECT  ANALYSIS 

Time  Element  Savings 

MONTANA County CARTER 

EKALAKA-tTS  212 


Highway  system  FA  SECONDARY 

Date. of  analysis     April  1946 


Local   Traffic 


Annual  Traffic  Volume  New 

Private  Tassenger  Cars   (per  year)  76,906 

Trucks,   light  (per  year)00oo..ooo  62,306"* 

Trucks,  medium(per  year)ooo  oo»  ••  o  6,278 

Trucks,  heavy  (per  year )oo ooo. coo  11,461 

Totalsooooo..o„.0«,. „o  156,951" 

Private  Passenger  Cars 

Average  speed  (miles  per  hour) <, 0 o  36ol 

Distance  (miles)oo  o«»oo 'l"*o35'  " 

Time  (hours  per  trip)oooo. .o •«• •  <■  0o48I 

Time  savings  per  vehicle0o.»». ooo  0.094 

Value  of  savings   ($/vehicle-hour)  $0o30 

Annual  traffic  volume0ooooo . .ooo o  76 „ 90 6~ 

Totalooooo 0.- $     4,  337 


Old 


Diverted  Traffic 

@  91 0S% 
New     Old 


32o0 
T874" 


0o575 


$1,659 


-138-     (contTd  on  page  141) 


I    CVJ 

>h  t-4 

m  B   • 

Eh  O  CO 

88 

Eh 


8 


5 


o 

CO 

w 


SI 

< 

Eh 

<- 
Q 

8 
% 

EH 

CO 


c-t 

I 

O  . 

***  5 

S3 

<  a 


2 

Eh 


o 
o 

►4 


O  Eh 

si 


N"N 
CVJ 


fx, 
O 

>h 

CQ 

W 
Eh 

B 


<s  &,  o 

Q  fe  3 
N     I    W 


Eh  M 


fx, 
O  ft, 


5£ 


« 

4 

LfN 

LfN 

o 

Eh 

• 

• 

o 

SB 

o 

ON 

r<N 

t*- 

< 

£-1 

Eh 

r-i 

rH 

r-t 

CO 

Pi 

LfN 

5 

• 

rH 

• 

O 

3 

B 

ON 

rov 

t*- 

£j 

LfN 

LfN 

P> 

iH 

Lf\ 

NO 

§ 

H 

EH 

Eh 

s 

3 

• 
LTN 

* 

o 
LfN 

h5 

•H 

o 

..             .,        Q 

M^-* 

M 

• 

« 

f- 

l-H*    89 
M    Q) 

O   «H 

EH 

O 

LTN 

-4 

^ 

<  -H 

Pi 

LfN 

ft,   a 

i  O 

s 

-4" 

• 

0 

O 

• 

a 

(xl 

B 

ON 

rf\ 

c— 

s 

j 

UN 

LTN 

2a 

o 

O 

• 

KN 

« 

0 

rH 

r-4 

r-4 

6 

Lf\ 

LfN 

p> 

r-l 

LfN 

vO 

a 

ltn 

^O 

1 

LfN 

o 

»J 

LfN 

LTN 

r-i 

o 

t"- 

LTN 

o 

o 

a 

• 

-4" 

CVJ 

ffN 

w 

4 

vO 

LfN 
On 

^t 

o 
< 
co 

8 

Eh 

9 

O 
CVJ 

• 

3 

• 

CO 
rH 

Pi 

LfN 

LfN 

s 

LfN 

• 

-4 

• 

1 

a 

ON 

co 

LfN 

£ 

p 

rH 

rH 

g 

LfN 

KN 

|jj|     LfN 

Eh 

a 

• 
rH 

• 
O 

CO 
(xl 

4 

EH 

o 

-3 

LfN 

LfN 

M 

O 

M 

O 

CO 

LfN 

Eh 

Eh 

O 

0 

■ 

• 

►H 

r-i 

-3" 

CVJ 

P, 

LTN 

<     (0 

n 

5 

"? 

o 

• 

LfN 

• 

(x«     0) 

r-t 

C3    -H 

§ 

ON 

CVJ 

v0 

Is 

« 

H 

LfN 

LfN 

&i 

H 

CO 

CO 

Eh 

Pi 

O 

• 

a 

CO 

M 

<5 

-4 

rH 

Pi 

LfN 

LfN 

LfN 

s 

rH 

• 

ft 

CO 

e 

5 

o 

r-i 

sO 

co 

d 

LfN 

CH 

i> 

KN 

LfN 

Pi 

a 

• 
rH 

e 

o 

o 

►j 

LfN 

LTN 

O 

O    - 

* 

O 

g 

« 

LfN 

o 

rf\ 

<: 

CVJ 

r-t 

^t 

S 

M 

O  Eh 

ex.  o 

fx,   M 

hfl 

•o 

C   o 

©   o 

O 

•H  *H 

4*  «H 

•H 

Eh  CO 

-P  Jh 

^   <Vi 

rH   <iH 

CO 

03   <H 

a>  <m 

as  <Vi 

3 

•H     OS 

>    CB 

o   as 

pIeh 

•H     ti 

O    J-, 

o 

Q  er> 

*3  £* 

-1S9- 


fH 

aj    q> 

O 

3    3 

3 

g  a 

KN 

-cr 

f- 

O 

O  -Ct  N- 

A   0> 

& 

m 

ON 

ON 

ON 

5  © 

CM 

r<N 

LTN 

N> 

o 

aa  cr 

v  On 

D 

LXN 

LA 

rH 

<  > 

•O 

rH 

C^ 

CVJ 

o 

LXNCQ 

1XN 

KN 

C^^J 

-Ct 

© 

» 

» 

<* 

a 

A 

-* 

* 

r-i 

-H    « 

CM 

CM 

^D 

rH 

3N 

CM 

CM 

•H 

at 

rH 

rH 

© 

(-, 

•P  -P 

4» 

w 

>3» 

i»et> 

«•> 

a 

Ch 

O    © 

o 

< 

Eh  » 

o  u 

AS 

to 

•H 

•H 

u 

(0 

■P     CO 

s 

CO 

ON 

°9. 

CVj 

ON  K" 

f* 

KN 

o   as 

>» 

©    © 

00 

ON 

oJ 

X) 

rH    _i 

C- 

tf° 

rH 

25    3 

a 

rH 

F- 

KN 

\  KN 

EO 

a) 

« 

o 

CM 

r-t 

na 

w 

r-i    H 

rH 

r-t 

"**   k 

a 

-p  © 

Eh 

O 

O 

o 

o 

o  c 

O 

o 

at    >>  at 

•h  t> 

O 

o 

o 

o 

o  o 

O 

o 

U    P 

c    © 

fa 

0 

» 

c 

0 

O          1 

• 

o 

o 

h  a  <<h 

CD  « 

« 

O 

o 

o 

o 

O  G 

o 

o 

• 

3    O 
O 

Ph 

«* 

i 

o 

© 
■p 

bO-P 
rH    f-     O 

o 
p 

at 

at  *H    © 
fl   fa  -o 

K> 

CO 

r-t 

NN 

o 

co  c 

KN 

ON 

KN  J- 

i 

1^1 

O 

rH 

<M 

rr, 

30 

KN,  r- 

1    ON 

KN 

8^ 

© 

r-t 

O 

* 

-3 

-J 

^ 
» 

co 

0k 

1    rH 

■3 

■A 

rH 

at 

© 

•H 

ON 

J" 

KN 

co 

0\ 

O  CC 

1    ON 

rH 

o 

rH 

3 

©     IQ    Cm 

fi 

ON 

r- 

r— 

l-H 

rj 

rH 

H 

ON 

S 

(0 

W)S     O 

rH 

CM 

a^ 

4 

CM 

On 

rH 

§ 

CD 

at 

a 

» 

'A 

Ok 

r 

« 

at 

< 

OJ 

rH 

t-  tJ   © 

o 

r-t 

r-t 

rH 

KN 

LTN 

rH 

fl 

©    at  <+* 

H 

rH 

CVJ 

l>    O    H 

as 

«4  «  J 

4> 

CO 

O 

o 

£3 

0 
O 

H 

1 

C» 

CO 

KN 

LA 

CO 

o 

-cj 

-^S 

!&3 

1  -3J 

1-- 

CM 

O 

M     05 

CO  M 

o 

to 

e  © 

8 

& 

rH 
r~< 

s 

&0^ 

2 

CJ 

cf 

jm    aj 

A 

•H 

o  rH 

A 

■^ 

% 

« 

Oh 

* 

4      « 

Ok 

a 

01 

11 

-P 

<4H 

EH     H 

rA 

iH 

0J 

KN 

CVJ 

lAkr 

)    ON 

o 

ON 

rH 

W> 

til 

£ 

CO 

KN 

r-t 

J- 

0J 

_; 

roj 

KN 

P- 

ON 

33 

»3 

at 

fa 
Eh 

rH 

0J 

rH 

KN 

EH    -P 

o  o 

T3 

%% 

© 

-P 

to 

© 

CO 

ro 

rH 

rO 

KN 

O  K 

vC^ 

3 

ON 

o 

O    O 

o   u 

r-t 

CO 

c~~ 

sO 

r- 

^t 

_; 

J-rH 

CM 

ON 

oc;  u 

■H    © 

o 

LfN 

CM 

CO 

r-< 

ro 

r-t 

(U    &i 

Jh    > 

•H 

Ok 
r-t 

H 

Ok 

CM 

>H    <VH       >> 

at  p, 

,® 

<i   o    i. 

fa 

> 

3S         oJ 

H 

M  -H    O 

W  -p   o 

D<   © 

at 

O 

«"( 

KN 

r- 

s0 

i3E 

5  -J" 

CM 

rH 

-cr 

3 

CO 

OJ 

O 

rH 

c- 

>    ON 

KN 

r- 

P- 

s 

ON 

KN 

K> 

^t 

K\ 

vOU 

to 

KN 

CO 

rH 

•H  CO 

5o 

to 

O* 

Bl 

C» 

8| 

<* 

(X 

>          A 

a 

m 

« 

u 

a  © 

r— 

rrv 

r-< 

-^ 

l> 

ltnR 

>    ON 

r-t 

CO 

o 

o  < 

•H 

O  r-t 

rH 

^t 

cS 

P> 

0\ 

N:  On 

CO 

KN 

o 

CO    Cx, 

©    Cm 

Eh  -H 

O 

CO 

N> 

KNfef 

M<N 

rH 

O- 

co 

© 

h0°- 

s 

th 

« 

A 

c* 

* 

Q    6 

at    at 

r-t 

rH 

r-H 

KN 

-J- 

© 

u  u 

-p 

©  fl 

■ 

% 

> 

to 

© 

t~- 

ON 

v0 

cS 

00 

^fe 

)  CO 

O 

LfN 

rH 

CO 

at 

r-t 

vO 

r<N 

o 

h- 

>  On 

ON 

^ 

ITS 

o 

O 

C— 

r-t 

ON 

rrx 

0J 

K\  K 

N  CO 

r-t 

o 

0"> 

I 

3 

© 

K\ 

c-- 

is 

ft 

S) 

SO 

^  r-t 

CM 

o 

co 

£ 

a) 

£ 

> 

r-t 

§ 

bO 

•P 

« 

o 

a) 

a 

• 

S 

c 
o 

bO 

•  H 
01 

o 

I 
< 

4      ^ 

3     © 

■ 

<D 
CO 

KN 

IB 

h 

CO 

r- 

H    rH 

to 

CO 

■P  CVJ 

o 

•r 

^    -H 

3 

CD 

o  kn 

o 

i 

1 

« 

3     OS 

rD 

rH 

© 

•H    © 

u 

% 

■.  u 

O 

t-s    • 

<~  a, 

to 

w 

<r> 

e 

4 

>  -p 

4) 

•H 

o   o 

*«  >» 

h 

l- 

U3 

p 

9 

>» 

1 

U 

X 

u  S5 

at  E-i 

at 

ca 

C 

£ 

M-t 

>   ■» 

H    rH 

© 

J2 

CD 

Pi 

u 

O 

o 

CD 

hD 

X! 

at    { 

=    rH 

JC 

> 

<^  ™ 

Eh 

CO 

•H 

a 

©    c 

9    3 

p 

o 

Ih 

t- 

CO 

r-l 

I 

Si    « 

0   Cm 

o 

e 

r-t 

o  fc 

© 

a> 

03 

ft 

bO 

f»0 

ft 

p 

CO 

n 

n 

1 

CO 

CO 

CO     '■ 

0    to 

(0 

o    >» 

© 

a> 

rH 

ii 

^) 

M  J 

d  M 

© 

H 

rH 

•H    «J 

to 

CO 

CO 

o 

o 

o    < 

^    o 

ca 

at 

(0 

-P     $ 

CO 

CO 

-P 

3 

3 

g  i 

3  ? 

to 

P 

p 

at  X 

at 

<s 

O 

L, 

t. 

-   £ 

3 

o 

o 

o 

2 

04 

a, 

&H 

H 

E-. 

Eh   E- 

■«  H 

PQ 

Eh 

H 

-140- 


Truck gg  Light 
Average~speed  (miles  per  hour)*, 
"i stance  \mi  lesjooooooooooooooc* 
Time  (hours  per  trip)oooo«o<>  „.o9 
Time  savings  per  vehicle00o coo.. 
Value  of  savings  (# /vehicle- hour 
Annual  traffic  volume 


Total 


'000*0000000 

OO  O  O  ©  O  O  O  ©  0  O  O  V  •  <J  6  f>    O    *  •  *  <» 


'  o  o 

/  O  O  o  o  •  p  aoo  OOOOOOO 

'OOOOQOOOO 


(Time  Element  Savings  cont'd) 
Local  Traffic       Diverted  Traffic 

©  91.6^ 
New      Old     New       Old 
33*1       29oO 


17035 
Ob  5  24 
0.110 

$0o86 


Trucks,  Medium 
Average   speed  (miles  per  hour) 
Distance   (miles) 
Time   (hours  per  trip)00 
Time  savings  per  vehicle,, o„. 
Value  of  savings  (l/vehicle-hour) 
Annual  traffic  volume,, o ooo  ooooo o 

lOUal  ooooo  ooooccooo  ooo  <o  ©  »oo 

Truck gg  Heavy 
Average  speed  Smiles  per  hour)0© 
Distance  (miles)oooo  oooo ooooo  00<> 
Time  (hours  per  trip)00 ,. » .. 0Ooo 
Time  savings  per  vehicle0o. .«.. . 
Value  of  savings  ($/vehicle-hour\) 
Annual  traffic  volume 0 oo oooo ooo o 

■AUTkA  XOOOOOOOO»   9  <l    o  o    «cooo   o  o   oo 

Total ooo ©each  category© o 0 o o 
TOTAL  ANNUAL  TIME  EL'EMENT  SAVINGS00. 


^J30T 
5/894 


2901 


37735 
0o596 


0.140 
•fl©17 


I  1 


6,278 

152T 


26©  1 
_17©35 

0©665 

"oTlTi 

Tle47 

11,461 
$  ~  2,881 
I     14^140 

•  OO4OO0   oooo   •  e 


e0  Mileage  Element  Savings 

As  per  tabulation  which  follows: 


18o4 
0©634 


25  oO 
18o4 
08736 


22oO 
1804 
0o836 


T24T 


190" 


#2,  306 


oeoooooooee' 


16,446 


Location  of  project 
Description  of  project 
Highway  number 
Length  76o0  miles 


HIGHWAY  PROJECT  ANALYSIS 

Mileage  Element  Savings 

MONTANA  County CARTER 

EKALAKA-US  2T2~~  


ITs™NoT°32T 


Distance 
Length  (miles )©« 
Distance  saving   (miles). 
Average  annual  traffic  (tons) 
Annual  traffic  saving   (ton-mi c) 
Cost   (l/ton-mile ) 


™otal 


oo6o*oeocioooouoooo 

C  O  0   0    O   0   f.    'f    *>    *   c 

ooooo 

0  0  0 
OOOOOOO    0000««90«« 
00O0O««O0COO00eo00C00<3O    o 


Surface 
Roadway  surface  type©coo  ©ooo  ooooo* 
Saving  coef f iciento ooo.ooooo.oooc. 
Avero  annual  traffic  (ton-mio)oo oo 
Saving  ( ft/ton-mile),© oocoooo.ooo*.. 

X  OXQ.X  oooooooooo© 


ooooooeee** 


"Highway  system         FA  SECONDARY 
"Date  of  Analysis"  APRIL  194"6~ 


Local   Traffic 


New 
170g5 

1.05  ~ 
521,758 
547,846 

\o»pi_T.8 

9,  752 


Ool83 


9, 600, 347 

$0.0011 
|  10,560" 


Old 
18©4 


0©244 


Diverted  Traffic 

©  9106# 
New      Old 


$  6,329 


-  $214 
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(Mileage  Element  Savings  cont'd) 
Alignment  New  Old  New  Old 

curvature  fating o cocoooooooaoaoo«*o  boO  loo 

Points  improvementooeooo 
Saving  (point- ton-miles) 
Saving   ($/point~ton=iaile) 


•  o  •  o  o  O  o  O*  ©  o 

ocoocoooooo 
ooocoooooo 
0"tal  o  0  O  0  O  O  O  0  0  0  O  ©  O  C  O  c  i»  o  O  0  0  O  o  o  o  s?  4n  224  sp64 


New 
6o0 

2S 

241,526 

fOoOOOl 

$ 

4,  224 

r 

24,536 

Totalooceach  categorvooooooooo    $  '  24, 536[  ~~         $6,179 "   ' 

TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS©  oc  0  *  o  o  « o  *  c .  ,  o  o  ©  »  o  o  c  c  o  $  30g715 

fo  Traffic  Benefits 

As  per  tabulation  which  follows: 

HIGHWAY  PROJECT  ANALYSIS 

Traffic  Benefits 

Location  of  project      MONTANA'    County      CARTER 

Description  of  project^    EKALAKA-US  212  "  

Highway  number^        FAS  No_o~*°52*3      highway  system     FA  SECONDARY 
Length       ""Tjg^jj^j-_?A-.  _Date  of  analysis  APRIL  1946 

Mil eage  Element  Factors 

Fuel  Non-fuel 

Item  Function         Function 

Distance  savings $16,081   Z8%  $__J^_iiL__  K    9a970 

Roadway  surface  savings_                     10,  346  49  05#  5,121  5g225 

Alignment  savings         _                      4,288  50^  2,144  2,144 

Total  Mileage  Saving  s_ f  30^  7lT~  f     13,576  $  17,  359 

Time  Element  Factors 

Annual 
Type  of  Traffic  Value  of 

Time  Savings 

Passenger  cars     ._______.  |>     5,996 

Trucks,    light .  " 6, 136 

Trucks,   Medium  1,118 


Trucks*,   heaw  3«196 


Total  Time  Savings          f  16,446 
Recapitulation  of  Annual  Benefits 
Total  Fuel  Function  Benefits $  13,376 


Non-fuel  Function  (  Mileage  element  factors  |  17,359 
Benefits       (  Time  element  factors    $  16,446 

Total  Non-fuel  Function  Benefits  $  33*785 


TOTAL  ANNUAL  BENEFITS $  47,161 

t=142<" 


go  Derivation  of  Quotients 

As  per  tabulation  which  follows; 

HIGHWAY  PROJECT  ANALYSIS 

Location  of  project MONTANA County CARTER 

Description  of  Project  EKALAKA-TTS  213 

Highway  number       FAS  No,  323  ~  Highway  system   FA  S ECONDARY 

Length 76.Q  MileT"  __Date  of  analysis    April  1946 

Iar  =  $   12,459 __ Kl     s  1»00  ' 

Ca  s  $   65, 890 K2     »  2,  331 A  3,  376  '   0.175 

Bn  r  $   33,785 Kj     Z     0.05/0.20  =  0.25 

Bf    t  $       13,376 KgKg       «     0.175  x  0.25  =  0,045 

KjC^   |       65,890 1-Kggy  g     IoOO  ■  0o045  g  0o955 

Qs«IayAlCoS         12,459/65,890     Z  0019 

QBn=BnAi  Ca«         33,  785/65, 890     ■  0o51  __ 


QBfsBf /Ki Cft=  13,376/65,890     I  0,205 


Q*  >rQM-K2K.7QBfg       0.19  -  0o045  x  0.205  5  0cl9  -  0o01  -  0o18 

Qc*0o7d7   (Qs/Qpn/c^f(l»K?K?))=     0.707   (0.19,/  0.51  /  0o205  x  0.955) 

Z     Q.707    (0.19  /  0.51  V  0.195) 


S     0o707  x  0.895 


0.63 


60  EKAIAKA- ALZADA:    Oiled  Surface,    26o5  miles;    Gravel   Surface,  56.5 
miles j   total  distance,    83o0  milesp 

a.  Annual  Cost  Calculations 

New  construction  costs  will  be  identical  and  equivalent  to 
those  set  forth  on  tabulation,   Analysis  D,    sub-section  5j,a0     Supplementing 
this  cost  we  must  consider  the  effective  cost  of  the  construction  of  the 
primary  highway  extending  northwesterly  from  Alzada  which  comprises  a  part 
of  the  routing,   on  the  basis  of  Ekalaka- Alzada  traffic  road  use0     It  has  been 
estirated  that  $19,000  represents  a  fair  allocation  of  these  costs  -  the 
total   construction  coaft  would  then  be  $928,370  ($909,370  /  $19,000). 

These  data  are  extended  on  the  tabulation  wh5  ch  follows  to  show  the 
annual  capital   cost  for  construction-  to  this  total  there  has  been  added  an 
estimated  annual  maintenance  charge  to  arrive  at  the  total  annual  capital 
cost. 
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ANNTTAL  COST  CALCULATIONS 

Location  of  project MONTANA County CARTER 

Description  of  project^  EKALAKA-&LZADA 


High-way  number  FAS  No*   323,   76 o0  miles  FA  SECONDARY 

:    FA  Noo   23,   7o0  miles Highway  system     FA  PRIMARY 

Length  83o0  miles  ___ Date  of  analysis      ATRIL  1946 

CAPITAL  COSTS  Annual 

Net  Interest  Amort*  Capital 

Item                    .                              Cost  Rate  Period  Cost 

Rights  of  way,,    easement s,   etcc             |     32»  350  2^%  20  yrs0  $     2,073 

Clearing,   grading,    etce                                304, 000  "  "  190486 
Pavements  and  surfacing; 

Type_      Gravel  Base  &  Surface         266,000  "  "  17,051 

39gOOO  "  "  2,500 

15,000              "                     "  962 

42,000              "                     "  2,692 

60, 800               "                      "  3,897 

Engineering  and  Administration0ooo            67,550              ,r                  ''  4, 330 

/  10#  for  contingenciesooooo  ..ooe'o            82,670              "                    'v  5,299 

Unamortized  cost  old  const00oc«  o  <>  o            19 9 000              "                    "  1,218 

Xoioxax  annual,   capital  oostoecoo««  coooeoooooo  ooo  o  oooooc  oo  o  oo  oo*  oy,*?uo 

20   Total  annual  maintenance  cost  7„0  Miles  ®  l48o00 

t          76o0  Miles  g  fllOOpOO  $     7,936 

TOTAL  ANNUAL  COSTS  (1  /  2) |  67,444" 

b0  Average  Daily  Traffic,,    1960 

(1)  Local  Traffic 

Average  traffic  and  travel- distance  data  are  as  shown  on 


Type 

Oil   Surface 

Structures? 
Type 

Major,    1  Steel 

Type 

Major,    7  Timber 

Type 

Minor 

page  145 o 

(2)  Diverted  Traffic 

Six  vehicles  per  day  per  mile  effective  over  the  total 
length  of  the  routing© 

Co  Annual  Revenues 

As  per  tabulation  shown  on  page  146 0 

do  Time  Element  Savings 

As  per  tabulation  which  follows? 

HIGHWAY  PROJECT  ANALYSIS 


Time  Element  Savings 


Location  of  project MONTANA County CARTER 

Description  of  project  EKAIAKA-ALZADA 


Highway  number  FAS  No0  323  &  FA  No0  25   Highway  system  FA  SECONDARY  |  FA  PRIMARY 
Length 83o0  miles         Date  of  analysis   APRIL  1946 
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(Time  Element  Savings  cont'd) 

Local  Traffic  Diverted  Traffic 

©  100^ 

Annual   Traffic  Volume                                "Mew               Old  New               Old 
Private  Passenger  cars  (per  year)               770621      _______ 

Trucks^,    light  (per  yearj^oo  0 .000  ~6~2~^  886  __________ 

Trucks^  medium  (per  year)oC«oo..«  6g  336         

Trucks*   heavy  (per  year)00  ... . . . .  11,567  "       _____!    _ 

Private  Passenger  Cars 

Average  speed   (miles  per  hour).*.  5601  32o0         _ 

Distance  (miles).o  00. ........ ..00  17015  18025        ___ __ 

Time   (hours  per  trip  )oo.  •  •  .•.<>• ..  Q0'475  0o570 

Time  savings  per  vehicle© Oo..o..  o  0oQ95     "" 

Value  of  savings  (l/vehicle- hour)  |Qo60       

Annual  traffic  volume,,.. ••  770621 


10  "C8.1  ooo.oeooao.oooooooeooeo  sP        Qg  4_>4t  <p        1  g  oil 

Trucks,,   Light 

Average  speed  (miles  per  hour )0 00  53ol  29e0        

Distance   (miles)ooooo  00  .<=  ■  •• ..  000  17015         1 8 0 25       

Time  (hours  per  trip)ooooooooo«»o  "~Q0518  "      0o629 

Time  savings  per  vehicleoooo  o. .  ..  Oolil  * 

Value  of  savings  (f /vehicle- hour)  $0o86 

Annual  traffic  volume. 0o o0.0 0O 000  62'8886  ""    

''-O'Cal  00000  000.  uoooeooooe.eoo  <tP         *3  p  UU3  $i-D4 

Truck s0  Medium  ""  ~ 

Average  speed  (miles  per  hour )o 00         29cl    25 ,0    

Distance   (miles)000ooooeo .......  0  17<>15  "    1802T^    

Time  (hours  per  trip)o00 00.. . »». 0  0o589       Oc'750     

^ime  savings  per  vehicle00o .oo.o 0  0o141 

Value  of  savings   ($/vehide4»hour)  ^l0l7  "     ^^^ 

Annual  traffic  volume0oooooooo». o       6, 336    

i.  OXclJ,  oooo«««oo9eoooo«a«oaooo  \P     Jig  \JQu 

Trucks^  Heavy  ~°"  '  ~~ 

Average  speed  (miles  per  hour)00.        26al     22o0    

Distance  (miles)ooo... ..  o.o.o  o.0o        17015    I8025 

Time   (hours  r>er  trip).,  oo.ooo..  0  o  0o657         00830 

Time  savings  per  vehicle00 oooooo.  Z____3 

Value  of  savings  ($/vehicle«hour)  *"~    $'l"047     

Annual  traffic  volumee "_TT_  56? 

lO'C&i  o.a.o.e........ .......  $      £qV%&  8344 

Total000each  categoryo o . •  •  •  f  14,414"  j ____?       "" 

TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS,  „  .  . . ..of     l.^ST 


e0  Mileage  Element  Savings 

As  per  tabulation  which  follows* 

HIGHWAY  PROJECT  ANALYSIS 


Mileage  Element  Savings 


Location  of  project    MONTANA „__County_ CARTER 

Description  of  project  EKALAKA-ALAZADA  

Highway  number         FAS  No o   323  &  FA  No.23Highway  system  FA  SECONDARY  g  FA  PRIMARY 
Length 83o0  miles Date  of  analysis"     APRIL  1946 
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Local  Traffic 


Distanoe 
Length  (miles) 
Distance  saving  (miles.) 
Average  annual  traffic  (tons) 
Annual  traffic  saving   ( ton-mi „) 
Cost  ($/ton-mile) 
Total 


ooooooooooooooe  *eoo 

oooaoooooo 

oo  DO 

o  o 

ooo«oa*cooDo**e* 

-eoooooeoaoo  ©oaveooooooo 


Surface 
Roadway  surface  type0o oo oo . oo» .o o 
Saving  coef f icientoooooo ooooooo»o 
Aver o  annual  traf f i c  ( ton-mi 0)00o 
Saving  ( %/ ton-mile )ooooooo»«..ooo 

-*-OT/^i  oooogoeeoon*oaoeoo««««o 


Alignment 
Curvature  ratingooc >-0<>  •  »<>  o©.o  o  d«  •  •  6o0  lo6 

Points  improvemento 00...0 

Saving  (point- ton-miles ) 0 o  »»oooo  o 
Saving   ($/point«>ton-mile)oooooo  oo 

■'■o'caxo 000000000000000000  0000 

Total oooea oh  category© 00 00 00 
TOTAL  ANNUAL  MILEAGE  ELEMENT   SAVINGS,  o  0  o  o  o  0  o . .  a .  0  0 . .  0  0  o » . . . 

fo   Traffio  Benefits 

As  per  tabulation  which  follows; 


New 
17.15 

1.1 

526,611 

579,  272 

10.0178 

1  10,311 

O0I8 

O0O6 

9, 610, 651 

$0o0oio 

$10,091 

6o0 

404 

t2,  286, 894 

10 0 0001 

$  4, 229 

$   24,631 

Old 
18025 


0o24 


Diverted  Traffic 
©  100# 
New  Old 


$6,909 


-   $234 


3l7376~ 


HIGHWAY  PROJECT  ANALYSIS 


Location  of  project 


MONTANA 


County 


Description  of  project 

Highway  number     FAS  NoT~323  ft  FA  No.   23 
Length 83o0  miles 


EKALAKA-ALZADA 


Traffic  Benefits 
CARTER 


Highway  system  FA  SECONDARY  &  FA  PRIMARY 
"Date  of  analysis       APRIL  1946 


Mileage  Element  Factors 


Item 
Distance  savings 


.7^220 


Roadway  surface  savings_ 
Alignment  savings 


9-857 


38j£ 
49  o  5% 


Total  Mileage  Savings 


— 472W 


TOT 


Time  Element  Factors 


Type  of  Traffic 


Fuel 
Function 
I  6,544 
4,879 

2,150  " 
fTT37BT3 


Annual 

Value  of 

Time  Savings 


Non-fuel 

Function 

10,676 

2,149 
17,803 


Passenger  cars 
Trucks,    lightj 
Trucks,  medium 
Trucks,    heavy  " 


Total   Time  Savings 
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$     6,235 
6,26T 


1,143 


3,286 


I  16,931 


Recapitulation  of  Annual  Benefits 
Total  Fuel  Function  Benefits _    A13*573 

Non-fuel  Function     (  Mileage  element  factors  $     17,805 
"benefits  (   Time  element  factors         $     16,951 

Total  Non-fuel  Function  3enefits         _ $54,754 

TOTAL  ANNUAL  BENEFITS $48,  507 

go  Derivation  of  Quotients 

As  per  tabulation  which  follows: 

HIGHWAY  PROJECT  ANALYSIS 

Location  of  project MONTANA  .  County  CARTER 

Description  of  project  EKALAKA-ALZADA 

Highway  number  FAS  No.    525  &  FA  No*   23Highrety  system  FA  SECONDARY  &  FA  PRIMARY 
Length 85o0  Miles Date  of  analysis         APRIL  1946 

Iar  '  $     13.982    , Kx  '     loOO 


Ca     »  $     670444 Kg  r     2,545/13,575  s  0el85 

Bn     ~  $     54,754  Kg  =     O,05/0o20  s  0o25 

Bf     Z  $     13,575 ^ K2Kg       s     0o185  x  0.25  =  0,045 

xr  n  '   $     67,444 .1-K2K5  a     1°00  -  0q045  =  0o955 

QssIar Ai  Cfl«  15,982/67,444  =  0e205 

Qp-SB^AlCaS  54,754/67,444  =  0o515 ] 

Qa^Bf/K  Cfl=  13,575/67,444  =0,20 


Q'  ^Qa-KoKRQpfg     0o305  -  0o045  x  0o20  =  0o205  -  OoOl  =  0*195 

Q--0.707   (Qs/Qgp/QBf   a-KcK3))=       Qo707   (0,205  /  0o515  /  0.20  x  0o955) 

a       0o707  (0o205/  0*515  /0ol9) 

-  -  x  I      -  -  -  _  .  .  — 

=       0*707  x  0o91  • 


=       0.64 


Note  composite  solvency  quotient  to  be  0o07  in  excess  of  that  quo- 
tient developed  in  Analysis  A,  sub-section  6,  g  but  0.12  lower  than  the  quo- 
tient developed  in  Analysis  C  sub- section  5,   go 

E0  ElfclAKA-ALZADA;    Secondary*    80«0  miles,    via  Chalk  Buttes,    Ridgeway, 
and  Albiono     This  analysis  proposes  study  of  a  routing  which  has  been  previously 
analyzed  in  part  in  Analysis  D0 
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1-3  EKALAKA-PINISLE  ROADs      Oiled  Surface,,    19.5  miles  j    Gravel  Surf- 
ace,   22,5  miles;    total  distance,    42.0  milese     This  series  of  analyses  has  been 
condensed  to  cover  three  interval sj   Ekalaka  to  the  Broadus  Road  turn-off, 
Ekalaika  to  Ridgeway  and  Ekaiaka  to  the  Piniele  Road  turn-off*     It  is  obvious 
that  the  benefits  in  traffic  road  use  -will  conform  very  closely  to  those  values 
computed  and   set  forth  in  Analysis  D,    sub- sections  1-3. 

a.  Annual  Capital  Costs 

Annual  capital  costs  will  be  equal  to  those  computed  in  Analysis 
D,  sub- section  3,  a0 

b.  Average  Daily  Traffic,  I960 

(1)  Local  Traffic 

Average  daily  traffic  and  travel-distance  data  are  as 
shown  on  page  151 e 

(2)  Diverted  Traffic 

This  element  of  traffic,    6  vehicles,    per  day  r>er  mile, 
will  be  effective  over  52. 5^  of  the  total   length  of  the  routing,, 

c0  Annual  Revenues 

As  per  tabulation  shown  on  page  1520 

d0   Time  Element  Savings 

As  per  tabulation  which  follows: 

HIGHWAY  PROJECT  ANALYSIS 

Time  Element-  Savings 

Location  of  project  MONTANA  County         CARTER    


Description  of  project__ EKALAKA-PINIELE  ROAD 

Highway  number                 "FAS  No0    323  ^Highway  system FA  SECONDARY 

Length           42o0  miles  _J>*te  of  analysis'"  APRIL  1946 

Local   Traffic  Diverted  Traffic 

@  5205# 

Annual  Traffic  Volume  New              Old               New            Old 

Private  Passenger  cars   (per  year)  63,327                              1,861 

Trucks,   light  (per  year)oooooo  o. .  51,283  *                    " 

Truoks,  medium  (per  year)oooooo 00  5,147      

Trucks,,   heavy  (per  year)o0OoO0o  s.  9g453 

■^OXftlSo  o©oeoooooooooo»eoa»*  X  dtU  9  C,\\j 

Private  Passenger  Cars 

Average  speed  (miles  per  hour)000  34 0 4             30 . 4 

Distance  (miles)oooo©<> » ooooo  ooooo  17p85           18e35 

Time  (hours  per  trip )oooo ooooo . . .  0<>519           0o604 

Time  savings  per  vehicleooo.ooe. .  0o085     

Value  of  savings   (l/vehicle-hour)  30o60"^    

Annual  traffic  volumec  o » o . o  o . . . i 0  63, 327       

Value  of  time  savingsO0  o  .oo.o.  •• .         

-*■  0"U8.-L  5ooooooooooe*o*o»*»***  sp         O^  C  oU 

Trucks,    Light 

Average  speed  (miles  per  hour)ooo  31 o 4               27e4 

Distance   (miles)oooooo oooo , .. . .. •  17085              18035 


Time   (hours  per  trip)0ooooooooooo  0o568  0o670 

-150-      (cont'd  on  page  153) 
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lo734 
$0o60 

227o0 
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11,016,  52 
3805 

.5% 
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155.0 
4o026 

227o0 
5.896 
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(Time  Element  Savings  cont'd) 


'600  OOOOO  o  o 


Trucks,   Light  (cont'd) 
Time  savings  per  vehicle* 
Value  of  savings  ($/vehicle-hour) 
Annual  traf f i c  volume ooo.o. .  •  o . .  • » 
Value  of  time  savings00, 


Total 


o...«.ooo*. 


oo«ooo©oooooooo».oo..ooo 


Truck sg  Medium 
Average  speed  (miles  per  hour)o©.. 
Di stan ce  (mile s )ooo'oo.o«. ••.•»•».. 
Time  (hours  per  trip)O0o » .  <> .  .*  •  .«> 
Time  savings  per  vehicle. 00  ..  oo.  • . 
Value  of  savings  ($/ vehicle-hour). 
Annual  traf f i c  volume. ooo....oo»0. 
Value  of  time  savings.os. . ... 

-^0"UQ,  J.  OOOOOOOOOOOOOOOO***  •  o  •  o  o 

Trucks,   Heavy- 
Average  speed   (mile s  per  hou r ) . . . 0 
Distance   \mile s joo«« oooooooooooooo 
Time   (hours  per  trip)00 ooo.ooooooo 
Time  savings  per  vehicleoo. ...... . 

Value  of  savings  (l/vehicle-hour). 
Annual  traffic  volumeooo • •• • oo . .oo 

Value  of  time   savings. ...  o  o  .. .  o  ..  . 

J- Otja J. oooooooo.  ooo  ooooooooeooo 

Total. © 0©ach  category©ooooooo 
TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS. © o , 


Local  Traffic 

New     Old 
0.102 

Diverted 
&   52. 
New 
L.870 
$0.86 
176 
$283 
$149,  52. 

34.5 

.  Traffic 
5% 
Old 

$0.86 

51,283 

$  4,499 
27.4 

23.4 

5% 
34.5 

17.35 
0.651 
0.133 

18.35 
0.784 

155.0 
4.493 
2.087 
$1.17 
43 

227.0 
6.580 

$1.17 

5,147 

$105 
31.5 

$    801 

w 

24.4 

20.4 

31.5 

17.85 
0o732 
0.168 

18.35 

0.900 

155.0 
4.921 
2.285 

$1.47 

110 

"227.0 
7.206 

$1.47 

9,453 

$369 

$194,  52, 
$1,414' 
...  $   1 2,  2 1 

sf     W*  uOO 

,5% 

« $  10, 863 

000900009  O  O  < 

>  .  •  •  O  O  0  0  •  . 

IT 

e0  Mileage  Element  Savings 

As  per  tabulation  -which  follows: 


HIGHWAY  PROJECT  ANALYSIS 


Mileage  Element  Savings 


Location  of  project 


MONT  AT  A 


County 


CARTER 


Description  of  project 

Highway  number FAS  No.  32 5 

Length 42.0  miles  


EKALAKA—  PINIELE  ROAD 


OOO  O  O  OOO.  ••GOOOCO.OO 


'OO000OO0...O 


Distance 
Length  (miles)o 
Distance  saving  (miles) 
Average  annual  traffic  (tons) 
Annual  traffic  saving  (ton-mi.) 
Cost  ($/ton-mile) 
Annual  saving 

1  ota  Xoooo..... 


O  .  «  0  o  . 


1  o  o  o  ©  o  o  o 


,o  o  o  .  .  o  • 


00O...9O.O.... 


Surface 

oadway  surface  type©ooooooooooo.o. 

Saving  coef ficientooooo ooooooooo.o. 

Aver0  annual  traffic  (ton-mi. )0o.oo 

Saving  ( $/ ton-»mil e )oooooooo©o©ooooo 


■otal 


OOOSDOOOOO  ooo  000000*00000 


Highway  system   FA  SECONDARY 


Date  of  Analysis  APRIL  1946 

Diverted  Traffic 


Local  Traffic 


New 
17.85 

0.5 
429,296" 

21 4;  548 

$0.0178 
$_  3,821 


0.205 
0.069 

7,877,582 
$0.0012 

$  9,433 
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Old 
18.35 


0.274 


New 
155.0 
72.0 

Old 
227.0 

5,146 

37a,  512 

$0.0196 
$7,262 

$3,812  ,  52.5% 

0.077     0.077 
No  saving 

Alignment 

OUrVatUrO  rating©  oooooooooooooooooooo 

Points  improvement© ooooo©oo©oo©oooooe 
Saving  (point-ton-milesooo  ooooooooooo 
Saving  ($/^oint>ton«.mile)o©ooo  .000000 

rUili&X       S3.  VXil^o  OOOOO00    o  •   o   •   e  a   *    »atlOOOOOO 

x  Ovtt  XoOOOOOOOOO    OOOOO    C09Q0O0009    o 

Total o 0 ■ » ea ch  category© D o o o o 0 o © 
TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS©, 


f0   Traffic  Benefits 

As  per  tabulation  which  follows s 

HIGHWAY  PROJECT  ANALYSIS 


Mileage  Element  Savings  cont'd) 
Diverted  Traffic 


Looal  Traffic 


New 
3©9 

Old 
0©4 

New           Old 
10,0                9,4 

.3,5 

0,6 

27,571,537 

700,885 

$0,0001 

$0,0001 

$70 

t       2,757 
$     16,031 

00 OOOOO* 

$37,    52,5% 
3,849 

ooooaooooooo 

...9       19,880 

Traffic  Benefits 


Location  of  project 

Description  of  project""" 
Highway  number  FAS  foi 
Length 42o0  miles  " 


MONTANA  •  County 
fiKALAKA-PINmE  ROAD  " 


CARTER 


"32T 


Highway  system         FA  SECONDARY" 
T)ate  of  analysTiTApril  1946 


Item 
Distance  savings 


Roadway  surface  savings 
Alignment  savings " 


Mileage  Element  Factors 


$7,633  38% 
9, 453  44% 
2, 794     507= 


Fuel 
Function 


2,900 


T^W 


T739T 


Total  Mileage     Savings 


$  19*880 


$     8,1+56 


xime  ^lament  Factors 


Type  of  Traffic 


Passenger  cars 
Trucks,    light_[ 
Trucks,  medium 


Trucks,   heavy 


Annual 
Value  of 
ime  Savings 

I     4, 246 

4,548 

iB5B 


2,429 


Total  Time  Savings 


I  12,179 


Recapitulation  of  Annual  Benefits 
Total  FU9i  Fucntion  Benefits 


Non-fuel  function  (Mileage  element  factors 
benefits  (Time  element  faotors 


^otal  Non-fuel  Function.  Benefits 
TOTAL  ANNUAL  BENEFITS 


$  11,424 

$  12,179 


Non-fuel 
Function 


1 

4,733 

"   5,294 

1,397 

$ 

11.142U 

$  8,456 


|23, 603 


$32,059 
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g.  Derivation  of  Quotients 

As  per  tabulation  -which  follows: 


Location  of  project 


HIGHWAY  PROJECT  ANALYSIS 
MONTANA       County 


CARTER 


Description  of  project 
Highway  number 
Length 


EKALAKA-PI NI ELE  ROAD 


FAS  NoT323 
42.0  miles 


Highway  system     FA  SECONDARY 
"Date  of  analysis    APRIL  1946 


U*  '   t__7g479 


_K  a  loQO 


Ca     =   $     36,,  385 


JC2         =   1,467/7,479  I  p.  195 


Bn     "   *     2*»  6°3 


K.         Z  0.05/0.20  =  0.25 


Bf    ■  IM56 


_K2K3    "  0»05 


KiCa=  $     36,  385 


V  Iar/Kl  Ca»       7,479/36,385  =  Qo205 


1-K*>K»«  1.00  -   0,05  =   0.95 


QBnsBn//Kl  C«a     23,603/36,385  =  0,65 


1L  * Bf /Kj Cft=        8g 456/36, 385 .=   Oo23 


Qt ^Qrt-KggsQRf     0o205  -   0.05  x  0o23  =   0o205  -   0.01  I  0.195 

Qq=0 o 707   ( Qs/OBn/Ogj. ( l-K2Ky ) )s  0o707   (0.205  /  0.65  /  0,23  x  0.95) 

g  0o707   (0e205  /  0.65  /  0.22) 


0.707  x  1.075 


Z  0.76 


Note  that  the  solvency  quotient  listed  hereabove  is  slightly  in 
excess  of  that  determined  in  Analysis  D,    sub- section  3,   g» 

40  EKALAXA- ALBION:      Oiled  Surface,    19.5  miles,    Gravel   Surface,    46o0 
jailes;   total  lengthy   6505  miles©     » 

a0  Annual   Cost  Calculations 

Details  of  construction  costs  are  as  follows: 

Grading,,    65.5  miles  ©  $4,000  per  mile0«oc.  ooooooooc.  ..,...•.  •  $262,000 

Gravel  Base  and  Surface,    6505  miles  0  $3,500  per  mile.oo e   $229,250 

Major  Drainage  Structures,,   bridges 

2  Steel,    250  feet  9  $150  per  lineal  foot.... 0>o oo<»     $37,500 

3  Timber,   180  feet  6  $100  per  lineal  footoooe. »• .,     $18,000 
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Minor  Drainage  Struoture3f   65,5  miles  ffi  $800  per  mile,,,,.,,.,  $52,400 

Oiled  Surface,   19.5  miles  ffi  $2,000  per  mile,.,,, , ,„  $39,000 

Bights- of -Way 

19*5  miles  @  $500  per  mile,,,. , . $9,750 

46  miles  A*  $400  per  mile*,,,,,,,,,,,, o,oo,oo...»  $18,400 

Engineering  and  Administration 

Grade,    gravel,   and  oil  19,5  miles  0  $1,000  per  mile,,,,,.  $19,500 
Grade  and  gravel  46  miles  <$  $800  per  mile,..  ,„  «•« .... ...   $56,800 

crlugeS,     u/e    01     $55, 500, , o o • o »» o e . o o o • o ». o o o o o •••«». o  •«.. «        yZ,  775 

Sub- total,  tuotiMniMi  o$725,  375 
/  10$  for  contingencies, ••»o« •••««•»••  •••   $72,538 

Total   construction  costs,    65,5  miles,,,. .<>  ••••••  .....$797, 913 

In  the  tabulation  which  follows  these  data  are   combined  with  main- 
tenance costs  to  arrive  at  an  annual  capital  cost. 

ANNUAL  COST  CALCULATIONS 

Location  of  projeot MONTANA  >_    ,,  ,  Colanty  CARTER 

Description  of  project  EKALAKA-ALBION  

Highway  number         FAS  No,   323  High-way  system     FA  SECONDARY 

Length 65.5  miles  Date  of  AnalysTs" APRIL  1946 

CAPITAL  COSTS  Annual 

Net  Interest  Amort,  Capital 

Item  Cost  Rate  Period  Cost 

Rights  of  -way,   easements,  etc  $     28,150  jjfrgji  20  yrs,  $_1#804 

Clearing,   grading,   etc.  262,000  *  "  16,794 

Pavements  and  surfacing: 

Type     Gravel,   Base  &  Surface  229, 250  "  "  14,695 

Type           Oil   Surface  39*000  *  "  2,500 
Structures: 

Type    Major,    2  Steel 37, 500  "  "  2, 404 

Type    Majjor,    3  Timber  18,000  "  "*"  1,154 

Type          Minor      52,400  "  "  -3^359  ' 

Engineering  k  Administration,.,..  59,075  "  "  3,787 

/  XP#-  for  contingencies. ,*••••••,  72,538  "  "  4,650 

1,  Total  annual  capital  oo8tt*»ee««o«o««««e««««i«,,,«,*,o«e«  $  51,147 

2.  ^otal  annual  maintenance  cost     65.5  mi.  g  $100.00 $     6,550 

TOTAL  ANNUAL  COSTS  (l  /  2)— $  57,697 

b«  Average  Daily  Traffic,   I960 

(1)  Local  Traffio 

Average  daily  traffic  and  travel-distance  data  are  as 

shown  on  page  157. 
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(2)  Diverted  Traffic 

+«*.!   i.  -4.v     J^i*  elem?nt  of  *«ffl<»  wlU  be  effective  over  81,9*  of  the 
total  length  of  the  routing. 

o0  Annual  Revenues 

As  per  tabulation  shown  on  page  159. 

d.   Time  Element  Savings 

As  per  tabulation  whioh  follows: 


Location  of  project 


Description  of  project 

Highway  number  Pig  Wo,   323 

Length  oo«5  miles " 


HIGHWAY  PROJECT  ANALYSIS 
MONTANA  County- 


Time  Blement  Savir 
CARTER 


"JSKALAKA-  ALBION 

High-way  systeni_gA_  SECONDARY 
Date  of  analysTTIHUL  1946 


Annual  Traffio  Volume 
Priva-fee  Passenger  cars  (per  year) 

Trucks,   light  (per  year) 

Truoks,  medium  (per  year)......,. 

Trucks,  heavy  (per  year),., ,,,,., 

-LOt&l  So  o  ©  cooo«oo«,«,,,a(a## 

Private  Passenger  Cars 
Average  speed  (miles  per  hour ) . , , 
Distanoe  (miles) ... 

Time   (hours  per  trip),,,.,. 

Time  savings  per  vehiole., 

Value  of  savings  ($/vehicle-hour) 
Annual  traffic  volume,. 

O^a  J. ftO«Oe«,oo*««*  ..oo.o.ac 

Trucks,   Light 
Average  speed   (miles  per  hour),,. 

Distanoe  (miles),, . ..  ♦♦... 0 

Time  (hours  per  trip),,. ,,,, 

Time  savings  per  vehicle.,,,..... 
Value  of  savings  (4/vehicle-hour) 
Annual  traffic  volume. .., ...... .. 

O  uft.1  ,  o  c  •ooo«ooo.«ooo.«.oeo 

Trucks,  Medium 
Average  speed  (miles  per  hour)..« 
Distance  (silleB)«oe.o«.......M,« 

Time  (hours  per  trip)..,, o0. 

Time  savings  per  vehicle .... 

Value  of  savings  ($/vehiole-hour) 
Annual  traffic  volume....... 

Otal ooocooooeo  ••»«««.,.  ••• 

Trucks,   Heavy 
Average  speed  (miles  per  hour).,. 

Distanoe  (miles). .... 

Time  (hours  per  trip).. ,.....,,,. 
Time  savings  per  vehicle,., .... . , 
Value  of  savings  (l/vehiele-hour) 
Annual  traffic  volume...... 


Local  Traffio 


New 
62,598 
SfffsS 

5,110 

9,308 

34.9 
20.65 
0.5"92 
67l05 


Old 


Diverted  Traffio 
New  old 


30.4 
"5HT 


"fcm 


10.60 
62,  598 
3,944 

31.9 
SoTSB" 


$1,586 


"0T6?7 
"57T27 


27.4 

"2T72" 


"oT?74 


SO.  86 
"56,  ?35 
♦    5,541 

27.9 

o77lb 

0.166 

TOT 


T23T 


23.4 
IT 
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(Time  Element  Savings  cont'd) 
Local  Traffic        Diverted  Traffio 

6  81. 9# 

New       Old     New      Old 

lOtalctcoOoooOOOOOm.ino*  ».>oo        v     2,873  $302 

^otal oo ©each  category© oooooo©   13g350 


TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS 


o-o  ooo.ooo.co.*..*. 


12,206 

o  •  •  o  o  ©  t  15,556 


e0  Mileage  Element  Savings 

As  per  tabulation  which  follows: 

HIGHWAY  PROJECT  ANALYSIS 


Mileage  Element  Savings 


Location  of  project 


MONTANA 


Description  of  Project 
Highway  number 
Length 


County 
EfrAIAKA-  ALBION 


CARTER 


65 o 5  miles 


FAS  No o    823  Highway  system 


Distance 
Long "Cn  (mi. los/oooooooo  •ooooooo  oooo 
Distance  saving   (miles)o©©oooooooo 
Average  annual  traffic  (tons)0©o.© 
Annual  traffic  saving   (ton-mio)ooe 

Cost    ( 5/ton»mile .'©oooooooo  oooooooo 

0*Caj.O  OOOOOOOOOOOOOOOOOOSOOOO 

Surface 

Roadway  surface  type© 0 oooo 00 

Saving  coefficient© 009 ..«..»oe<.»». 
Aver  •  annual  traf  f i  c  ('  ton-rai  0)0000 
Saving  (*/ ton-mile ) ©oooo 00000 «« » 00 

10  "Cal  000Q..S00000C0O00O0  00..0 


Date  of  analysis 
"Local  Traffic 


New 

20.65 

0©55 

424, 358 

235,  397 

*0o00178" 


**m 


0.202 

"0o0^3 
8,996,355" 

lOadoTs 

$  11,695 


Old 
21©2 


0e275 


FA  SECONDARY 
APRIL  1946 

Diverted  Traffio 


New 


6  81.9% 
Old 


15,948 


No  saving < 


Alignment 
ourva ture  r&tin^o oooo»oooo<»*o«...o 
Points  improvemento 00000*000000000 
Saving   (point»ton~miles )oo*.«ooeo« 
Saving   (l/point-ton-mile )o oooooooo 

•^O  tfl-X©  o  oooooooooooooo»«oooooo 

ot alo© oe each  category© < 


4o3 

j^'oOOOl 
$  3,868 


>  o  o  e  000 


TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS© 0 000 00 . 


0©4 


$57 
't6f005 


25,722 


f0   Traffic  Benefits 

As  per  tabulation  which  follows: 

HIGHWAY  PROJECT  ANALYSIS 


Traffic  Benefits 


Location  of  project MONTANA  Count; 

Description  of  project  SKALaKA-ALBIOE 

Highway  number 
Length 


CARTER 


"32T 


Highway  system    FA  SECONDARY 


6505  miles 


'Date  of  Analysis     APRIL  1946 


-160. 


Item 

Distance  savings 
Roadway  surface  saving  a_ 
Alignment  savings 


(Traffic  Benefits  cont'd) 

Mileage  Element  Factors 

— _ ■-  fuqx 

Function 


$10, 102 
11^695 


Z3% 


3*925 


Total  Mileage  Savings         $25,722" 


44c  5% 
50^" 


$     3,859 


5,204 


1,965 
$  11,006 


Time  Element  Factors 
Type  of  Traffic 


Annual 

Value  of 

Time  Savings 


Passenger  cars 
Trucks,    lights 
Trucks,  medium_ 
Trucks,   heavy  " 


$     5,550 


5J73 


h?78 


3,175 


Total  Time  Saving*s_ 


t  15,556 


Recapitulation  of  Annual  Benefits 
Total  Fuel  Function  Benefits      


Non-fuel  function       (Mileage  element  factors     I  14,716 
benefits  (Time  element  factors  $  15,556 


Total  Non-fuel  Function  Benefits_ 
TOTAL  ANNUAL  BENEFITS 


go  Derivation  of  Quotients 

As  per  tabulation  which  follows: 


Location  of  project_ 


HIGHWAY  PROJECT  ANALYSIS 
MONTANA  County 


Hoa-fuel 
Function 

$  6, 263 
6,491 
1,962 

$  14,716 


$  llfl006 


$  30,272 


$  41,278 


CARTER 


Description  of  project 
Highway  number 
Length 


FAS  Noo    323 
6505  miles 


EKALAKA-  ALBION 

Highway  system     FA  SECONDARY 


I   Sf 

ar   - 


10, 486 


"Date  of  Analysis  APRIL  1946 
=  loOO 


Ca 

3n 


57,697 


K2         =      2,289/11,006  =  0o21 


B.     =* 


30,272 


K  -     0o05/0o20  "  0,25 


Bf    :# 


11,006 


K-i  Ca«$ 


570697 


Qg-  Iar AX  Ca-  10,486,/57g697  =  0o18 

-161- 


K2K3  =  0o2l  x  0o25  =  0e05 

l-Kpg^  loOO  -  0o05  =  0.95 


(Derivation  of  Quotients  cont'd) 

QBn-Bn/Kl  C»*       80,,  272/57c  697  =  0052S 

Qg^Bf fa CAs       llt006/57p697  s  0,19 

Q« ^O^-K^C^     O0I8  -  0,05  x  0ol9  g  0.18  -  0,01  -  0o17 

(^O^Ot  (Qa/^/QBf  (l-K2Ks))=  0*707  (0,18  /  0o525  /  0o19  x  0o95) 

=  0o707  (Ool8  /  0o525  /  0o18) 


Z  0o707  x  0o885 


•  0*625 


Note  that  the  composite  solvency  quotient,   0o625,   is  0o105  less 
than  the  composite  solvency  quotient  listed  in  Analysis  C  sub-section  4,  g0 

5©  EKALAKA-ALZADA:     Oiled  Surface,    34  miles*   Gravel  Surface,   46 
miles;  total  distance,   80©0  mileso 

ac  Annual  Cost  Calculations 

Construction  costs  are  summarized  herebelow© 

Grade  80o0  miles  ©  $4,000  per  mile0 00.. 0 ••• «0o. 000 ■• $320,000 

Gravel  Base  and  Surface,   80.0  miles  9  $3,500  per  mile.........   $280,000 

Major  Drainage  Structures,  bridges 

2  Steely    250  feet  6  $150  per  lineal  footooooo .....o     $37,500 

6  Timber,    360  feet  @  $60  per  lineal   footoo ,„...      $36,000 

Minor  Drainage  Structures*,    80o0  miles  ©  $800  per  mile00 $64,000 

Oiled  Surface,    34„0  miles  ©  $2,000  per  mileooo ..i.«o.     $68,000 

Rights-of-Way 

34o0  miles  ©  $500  per  railOooooo oocoooooooo oooo. •» »eo » .00     917,000 
46o0  miles  ©  $400  per  mileo0 . .. .o 000. 00. .. . . .oo.o. $18,400 

Engineering  and  Administration 

Grade,   gravel,   and  oil  34e0  miles  ©  $1,000  per  raileooooo  $34,000 

Grade  and  gravel  46©0  miles  ©  $800  per  mile00 .. .ooo«o..«  $36,800 

Bridges,    0/0  of  ? 7 3, 500 o»«oo»oo»»o»«.o. .00.. 0000000. .  •  • .  e  y <j, 0*0 

Sub—total ooo9ooo«ooooo.......o.   $915, 375 

/  109S  for  contingencies 00 .....o     $91,538 

Total  construction  costs,    80o0  mileso..  «o» $1,006,913 

These  data  are  combined  with  estimated  annual  maintenance  costs  in 
the  tabulation  which  follows  to  arrive  at  the  total  annual  capital  cost* 
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Location  of  project 


ANNUAL  COST  CALCtJIATIONS 
MONTANA County 


CARTER 


Description  of  project 
Highway  number 
Length 


FAS  Noo  323" 


80.0  miles 


EKALAKA-ALZADA 

"Highway  system 


Date  of  analysis 


fa  secondary 
"ApriL  1946 — "" 


'     Item 

Sights  of  vm.jg   easements,   etc0 

Clearing,,   grading,,   etc0 

Pavements  and   surfacing? 

Type     Gravel  Base  &  Surface 
Typ e Oil  Surface 

Structures % 

Type  _ Major,  2  Steel 

Type   Maj  or0  6'  Timber 
Typ  e Minor 

Engineering  &  Administration^ 

/  10$  for  contingencies© 00 


CAPITAL  COSTS 
Net 
Cost 

♦  35,  400 

320^000 


O  O  O  O  0  o 

oooooooeoo 


280^ 

,000 

68, 

000 

37, 

500 

36, 

000 

64, 

000 

74, 

475 

91, 

,538 

Interest 
Rate 


4^ 


Amort o 
Period 

20  yrso  # 


Annual 
Capital 
Cost 


<'000000000000*04**0090000000000*0*«0 


lo  Total  annual  capital  cost« 

2Q  Total  annual  maintenance  cost  80o0  miles  ®  $100o00 

TOTAL  ANNUAL  COSTS  (l  /   2) 


$ 

2,269 

20, 512 

17, 948 

4,359 

2,404 

2,308 

4,102 

4,774 

5,867 

$ 

64,543 

1 

8,000 

I  72, 543 


b©  Average  Daily  Traffic,  1960 


on  page  164< 


(1)  Local  Traffic 

Average  daily  traffic  and  travel-distance  data  are  as  shown 


(2)  Diverted  Traffic 

This  element  of  traffic,  6  vehicles  per  day  per  mile,  will 
be  effective  over  the  total  length  of  the  routing* 

Co  Annual  Revenues 

As  per  tabulation  shown  on  page  I65e 

d0  Time  Element  Savings 

As  per  tabulation  which  follows: 

HIGHWAY  PROJECT  ANALYSIS 


MONTANA 


Location  of  project 

Description  of  project ~~ 

Highway  number FAS  No0  323 

Length _____   80 o0  miles"*"" 


County 


Time  Element  Savings 
CARTER 


EKALAKA-ALZADA 


Highway  system 


FA  SECONDARY 


__Date  of  analysis   APRIL  1946 
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Annual  Traffic  Volume 
Private  Passenger  cars"  (per  year) 
Trucks,  light  (per  yearjoooo,  ,. .  , 
Trucks,  medium  (per  year),,,,.... 
Trucks^  heavy  (per  year),, 

lOoal Sooo«ooo«ooooeo*ooo  o  o  ©  • 

Private  Passenger  Cars 
Average   speed   (miles  per  hour ) 0  o o 
Di  stan ce   (mile  s ) 
Time    (hours  per  trip),. 
Time  savings  per  vehicle.,, 
Value  of  savings   (f /vehicle-hour) 
Annual  traffic  volumeoooooo  ,  0<> ... 

J.  Obal  Ooooooooooooo»*oa«oaoao 

Trucks,  Light 
Average  speed  (miles  per  hour),,. 
Distance  (miles ),,o*>J(>oo..o,..oo 
Time  (hours  per  trip),,,,,....,., 
Time  savings  per  vehicle,,,^,,,, 
Value  of  savings  ($/vehicle-hour) 
Annual  traffic  volumeoooooo ooo ,, 0 


'  o  o  o  o  o  •  •  ©  O 


Tcfcaloooo 


OOOOOOOOM    3    •    •    a    O  9    OOO 


Trucks,  Medium 
Average  speed  (miles  per  hour)ooo 
Distance  (miles )ooo » oo oo*,, ooooo . 
Time  (hours  per  trip),,,,,,,,,.,,. 
Time  savings  per  vehicle, ,, oo.^o , 
Value  of  savings  ($/vehicia-hour) 
Annual  traffic  volume Oo -s,,« a,.,,,, 

O  OclJL  ooooooooooo©    •  OOQOOOOOO© 

Trucks,  Heavy 
Average  speed  (miles  per  hour),,. 
Distance  (miles)0„o  oo,,ooo,o.ooo 
Time  (hours  per  trip),o0oo,a . . . , . 
Time  savings  per  vehicle,, . ,.  ,, , , 
Value  of  savings  ($ /vehicle-hour) 
Annual  traffic  volume0;),,,8,,,.,, 

•*■  O  XscX  X  OOOOOOO    0«««OO««*O0    a    o   •    a   o 

Total, ,o,each  category^, o 0, , 
TOTAL  ANNUAL  TME  ELEMENT  SAVINGS 


(Time  Element  Savings  cont'd) 
Local  Traffic  Diverted  Traffic 

0*1 00# 
New  Old  New  Old 

82,088 


66,503 

6,716 

120228 


167,535 


35,2 


20,4 


30,3 
20,85 


0,580 


0,108 


$0,60 
82,088 
$     5,319 

32,2 

20,4 


0,634 


0,_130 
~|0,86 


28,2 


20o4 
0,723 


0,172 


,17 


6g716t 
*     1, 352 


20,4 
0,810 
0,217 


rU47 
12,228 
$     2^655 
I  16,759 


0,688 


I  1,936 


27,3 


TO,  35 


0,764 


23,3 
20,  85 


0,895 


20,3 


20,85 


1,027 


$283 


$105 


$369 


O  O  O  O  O  O 


©  ©  O  O  O  0 


2,693 
1  19745"2" 


e0  Mileage  Element  Savings 

As  per  tabulation  which  follows; 

HIGHWAY  PROJECT  ANALYSIS 


Mileage  Element  Savings 


Location  of  project 


MONTANA 


Description  of  Project 
Highway  number 
Length 


County 


CARTER 


EKALSKA-ALZADA 


FAS  Noo  323 


80o0  miles 


Highway  system   FA  SECONDARY 


Date  of  analysis  APRIL  1946 

TTfifiL  — — — — — 


Local  Traffic 


Distance 

Length  (mil©  S  )ooooioo©ooooooo©o©ooo©0 

Di stance  saving  (mile  s)oooo8o«oooooo 
Average  annual  traffic  (tons)oo* o oo© 
Annual  traffic  saving  (ton-mio)oooo© 

Cost  ( */ton-mil6 )oooooooooo©oooooooo 
Total oooooooooooooooooooooeoooo 


New 
20o4 
0o45 
556,848 
250,582 
' |0 .0178 
t     4,460 


Old 
20o85 


Diverted  Traffic 

®  100^ 
New       Old 


*  7,242 


Surface 
Roadway  surface  type<>©ooooo  ooooooooo 
Saving  coef f i ci ento oooooooooooooooc© 
Aver o  annual  traf f i c   ( ton-mi ©)o©o©oo 
Saving   (*/ton«>mile)oooo©oo oooooooooo 

•••OtCXo  OOOOOOOOOOOOOOOOOOOOOOOO© 


0ol93 
0o085 
11,610,281^ 

$0,0015 
E  17,415 


0o276 


No  saving 


Alignment 
Curvature  ratingoooo. o oeoooooooo»oe 0 
Poir.ts  improvement© ooo^oooo»o««»oooo 
Saving  (point- ton-miles )o Oo°»»<>o»ooo 
Saving  ($/point— ton-mile )o oooooooooo 

■l-Ot&l  OOOOOOOOOOOOOOOOOOOOO.OOOO 


4o7 


51,085,236 
"lOoOOO'l 
I    5,109 


0o3 


Total o  o  0eacn  categoryD  o  o o .  •  o  o  o »     t       26,984 I 7 

TOTAL  ANMJAL  MILEAGE  ELEMENT   SAVINGS© <>ooooooooooe.ao.ooooo.oo 


3ST 


f  347316 


f ©  Traffic  Benefits 

As  per  tabulation  which  follows* 


HIGHWAY  PROJECT  ANALYSIS 


Traffic  Benefits 


Location  of  project 
Description  of  project 
Highway  number 
Length 


MONTANA 


County 


CARTER 


EEALAKA-ALZADA 


FAS  Nop  323 
8O0O  miles 


Highway  system"  FA  SECONDARY 
"Date  of  analysTs"" APRIL  1946~~ 


Mileage  Element  Factors 


Item 


Fuel 
Function 


Distance  savings 


Road-way  surface  saving s_ 
Alignment   savings 


$11,722       387S 
17.415       44^ 


I     4, 454  $_ 

•7    aai 


5,179 


"50^ 


,,663 
2,590 


Total  Mileage  Savings       ,34,  316 


c9  o»u 
%  14,707 


Time  Element  Factors 


Type  of  Traffic 


Passenger  cars 
Trucks,   light_^ 
Trucks,  medium 


Annual 

Value  of 

Time  Savings 


%      7, 255 


7,718 


Trucks,  heavy 


1,457 


Total  Time  Savings 


3,022_ 


-1fi7. 


%   19,452 


Non-fuel 
Function 


7,268 


9,752 
"27589" 


%     19,609" 


Recapitulation  of  Annual  Benefits 

Total  Fuel  Functi0n  Benefits I     14  707 

Non-fuel  function  (Mileage  element  factors         j  19,609 

benefits  (Time  element  factors  I  19,452        

Total  Non-fuel  Function  Benefits ♦     39  061 


TOTAL  ANNUAL  BENEFITS ♦     53  768 


go  Derivation  of  Quotients 

As  per  tabulation  which  folio— s: 

HIGHWAY  PROJECT  ANALYSIS 

Location  of  project MONTANA County  CARTER 

Description  of  project    [  EKALAKA-ALZADA 


Highway  number FAS  No,    323  Highway  system       FA  SECONDARY 


Length  80oQ  miles Date  of  analysTs~PRIL  1945 


car  ~  * 13a624 r  =  loQ0 


Ca     a  t 72,543 K2         z  2,795/14,707  =  0,19 


Bn     =  ♦ 39,061 ( Kg         =  0o05/0o20  Z  0^25 


Bf    =  |  14.707 


J2*z    m  Oq^9  *  0,25  a  0o05 


KlCeT  * 720543 1-K-Kgs  1,00  -  0oQ5  =  0,95 

Qs=Iar/Kl Cft"         13,624/72,543  S  0,19 

%LmBn/KlGtT         39,061/72,543  -  0o54 

9Bf"Bf Ax  Ca=  14,707/72,543  =   0o205  


Q'  _*Q»-*2g3%f»  0ol9  -   0,05  x  0,205  =  0,19  -  0oQl  s   0,18 


00=0,707   (Qg/^/QBf  (l-gggs)>     0o70T  (0,19  /  0,54  /  0,205  x  0.95) 


=     0.707   (0,19  J  0,54  /  0.195) 


0,707  x  0.925 


0,655 


Note  the  low  composite  solvency  quotient  value  in  relation  to  tha 
manifest  in  Analysis  C,    sub-section  5,    g.   (0.765) 

V,     RECOMMENDATIONS 

It  is  recommended  that  the  central  routing   (Route  C)  be  followed 
the  location  of  the  Ekalaka-Alzada  road.     Any  "County- feeder"  allocation  by 
the  County  Commissioners  off  the  designated  Secondary  System  should,   by  vir 
of  its  high  traffic  volume,    include  the  Ekalaka- Chalk  Buttes  road, 
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